HOSPITAL LIBRARY 








NOVEMBER, 1952 


THE JOURNAL 


OF 


PEDIATRICS 


A MONTHLY JOURNAL DEVOTED TO THE PROBLEMS 
AND DISEASES OF INFANCY AND CHILDHOOD 


‘ublished by THE C. 


Editor 


BORDEN S. VEEDER 
St. Louis 


Editorial Board 


HARRY BAKWIN New York 
RUSSELL J. BLATTNER Houston 
STEWART H CLIFFORD Boston 
ALEXIS F. HARTMANN St. Louis 
LEE FORREST HILL Des Moines 
CHARLES F. McKHANN Philadelphia 
WALDO E. NELSON Philadelphia 
HENRY G. PONCHER Valparaiso 
EDWARD B. SHAW San Francisco 


Wa 


MOSBY COMPANY, 3207 Washington Blvd., St. 


Copyright 1952 by The C. V. Mosby Company 


Table of Contents on 3rd Cover 


Louis 3, U.S.A. 























‘Roche’ 


antibacterial action plus... 





+» greater solubility 
Gantrisin is a sulfonamide so soluble that 
there is no danger of renal blocking 


and no need for alkalinization. 





> higher blood level 

Gantrisin not only produces a higher 
blocd level but also provides a 
wider antibacterial spectrum. 





economy 


Gantrisin is far more economical than 
antibiotics and triple sulfonamides. 





less sensitization 


Gantrisin is a single drug—not a mixture 
of several sulfonamides—so that there is 
less likelihood of sensitization. 


GANTRISIN®-brand of sylfisoxazole 
(3,4-dimethy!-5-sulfonilomido-isoxazole) 


TAQLETS © amPputs © SYRUP 


HOFFMANN-LA ROCHE INC. 


Roche Pork «+ Nutley 10 + New Jersey 


o. 5, November, 1952 The Journal of Pediatrics is published monthly by The Cc. V 
‘ompany, 3207 Washington Blvd., St. Louis 3, Mo. Subscription price: The lt nited State 

ions and Pan-American Countries, $12.00 a year Canada and other foreign countrie 

ear Entered as Second-class matter June 29, 1932, at the Post Office at St. Loui 
under the Act of March 3, 1879 Printed in the I Ss 








ee eT OE eS eae ps 


The Journal of Pediatrics | 


VOL. 41 


NOVEMBER, 1952 No. 5 


THE NEPHROTIC SYNDROME IN CHILDREN 


I. CurmicaL RESPONSE To NITROGEN Mustarp THERAPY 


Vincent C. Keuitey, M.D., Pu.D., Saur Lake Crry, UTAH, AND 
THEODORE ©. Panos, M.D., GALVESTON, TEXAS 


HE etiology of the nephrotie syn- 

drome remains obscure, despite ex- 
tensive investigation and speculation 
over a period of many years. There is 
disagreement among investigators as 
to whether this syndrome always rep- 
resents a phase of glomerulonephritis 
or may represent a distinet and sepa- 
rate entity.'. Recently, the concept of 
its pathogenesis being based on an ab- 
normal immune response has gained 
favor.;* This coneept is given im- 
plicit support by animal experimental 
work which suggests that nephrotoxic 
nephritis in animals*** results from 
an antigen-antibody reaction and that 
in certain strains of rats this experi- 
mentally produced disease may closely 
simulate the nephrotic syndrome as it 
oceurs in children.’ 

Nitrogen mustard was first em- 
ployed in therapy of glomerulonephri- 
tis by Chasis and associates* * in the 
hope that its depressant effect on the 
reticuloendothelial system might inter- 
fere with the antigen-antibody mecha- 
nism postulated to be involved etio- 
logically in this syndrome. In their 
experience diuresis frequently resulted 
from this treatment. Taylor and co- 
workers'® extended this work to a 
series of patients with the nephrotic 

From the Departments of Pediatrics of the 
University of Utah College of Medicine, Salt 
Lake City, Utah, and the University of Texas, 
Medical Branch, Galveston, Texas. 
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syndrome and reported encouraging 
results. Nitrogen mustard inhibits 
antibody production’ ** and prevents 
the development of renal lesions in 
rabbits given an intravenous injection 
of a single large dose of bovine serum 
gamma globulin.'? Attempts at pre- 
vention and treatment of nephrotoxic 
nephritis in rats with nitrogen mus- 
tard'* met with only limited success; 
the animals were not completely pro- 
tected against the disease, but certain 
manifestations of the disease, inelud- 
ing edema, appeared to be modified. 

The present report is concerned 
with studies of the effects, clinical and 
chemical, of nitrogen mustard therapy 
in children with the nephrotic syn- 
drome. 


MATERIALS AND METHODS 


The patients included in this study 
are nine children with the nephrotic 
syndrome. Six of these children, 
ranging in age from 18 months to 9 
years, were suffering with lipoid ne- 
phrosis, so designated on the basis of 
their clinical manifestations of ana- 
sarea, ascites, albuminuria, hypopro- 
teinemia, and hyperlipidemia without 
hypertension or hematuria; two chil- 
dren, 2 and 11 years of age, with the 
nephrotic syndrome secondary to a 
preceding typical glomerulonephritis; 
and one child, 14 months of age, with 
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the nephrotic syndrome apparently oec- 
curring as a manifestation of Tridione 
toxicity. These children were observed 
in the pediatric departments of the 
Universities of Utah and Texas during 
All of them 


of 


the past several months. 


have reeeived at least one course 


nitrogen mustard therapy and four 


have received two courses of such 


therapy. 
(HN, ) per 


water was adminis- 


Nitrogen mustard in 5 


cent dextrose in 
tered by intravenous infusion, a single 


course of therapy consisting of a dose 


17 
100 
136 
a7 
SI 
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44 
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Fig. 1 Response of Patient 1 


of 0.2 mg. per kilogram of body weight 
In 


was 


on each of two successive days. 


most cases analgesic medication 
given the patient one-half hour before 
the administration the 
mustard. 


Careful clinical and laboratory eval- 


of nitrogen 


uation of the patients was performed 
at frequent intervals before and after 


(c. 
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therapy. The usual clinical labora- 
tory determinations were done by 


standard methods. 


OBSERVATIONS 


During the pretherapy period the 
nine patients suffering with the ne- 
phrotie syndrome all exhibited typical 
The 
responses of various manifestations of 
the syndrome to therapy were quite 
variable and can best be understood 
by scrutinizing the data of individual 
patients. 


clinical evidences of their illness. 
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E.) to nitrogen mustard therapy. 
Case 1.—C. E., 2-year-old female. 
Lipoid nephrosis. Nitrogen mustard 
administered during third hospitaliza- 
tion. First course ineffective; second 
course effective (see Fig. 1). 

The third hospital admission was on 
Sept. 15, 1951. The patient had 
marked anasarea, albuminuria, hypo- 
proteinemia (total serum proteins = 
4.4 grams per 100 ¢.c. and A/G ratio 
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1.1/3.3), hypercholesterolemia (500 
mg. per cent), and no hematuria or 
hypertension. Abdominal paracente- 
sis on the second hospital day with the 
removal of 4,000 ¢c.c. of fluid resulted 
in a weight loss of nearly 10 pounds. 
Five days later a mild spontaneous 
diuresis occurred with loss of approxi- 
mately another 5 pounds of weight, 
which she then slowly reaccumulated. 
A eourse of nitrogen mustard was ad- 
ministered on the seventeenth and 
eighteenth days of hospitalization with 
no apparent effect on the edema. 
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talization. Thus it is not entirely 
clear that the diuresis was attributa- 
ble to nitrogen mustard, although it 
occurred at approximately the ex- 
pected interval after the administra- 
tion of the drug. Following this diu- 
resis, the child continued with very 
little weight gain until discharge from 
the hospital and has continued to the 
present time with little change in 
status. It is interesting to note that 
at onset of diuresis following the sec- 
ond course of nitrogen mustard ther- 
apy the urinary protein excretion de- 
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Fig. 2.—Response of Patient 2 (M. C.) to nitrogen mustard therapy. 


However, the child’s abnormal elec- 
trolyte pattern reverted toward nor- 
mal following this therapy. On the 
thirty-eighth and thirty-ninth days of 
hospitalization a second course of ni- 
trogen mustard therapy was given. 
On the fourth day after the initiation 
of this course of therapy a diuresis 
vas initiated which resulted in a 
weight loss of 8 pounds during the 
next two days. However, she had been 
given a transfusion of 300 ¢.c. of whole 
lood on the forty-first day of hospi- 


ereased quite noticeably and remained 
depressed for a period of approxi- 
mately ten days, then returned to the 
original level. 


Case 2.—M. C., 5-year-old female. 
Nephrotic phase, chronic glomerulo- 
nephritis. Nitrogen mustard adminis- 
tered during second admission with no 
effect until serum albumin given (see 
Fig. 2). 

She was first admitted to the hospi- 
tal on Aug. 26, 1951. At this time she 
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had suffered the onset of a typical 
episode of acute glomerulonephritis 
eleven days before admission which 
had gradually worsened, until at the 
time of admission she had hyperten- 
sion, marked oliguria, generalized 
edema, and eardiae failure. Over a 
seven- to ten-day period on therapy 
she showed marked improvement. 
Ilowever, she did not eompletely at- 
tain a base-line level before going on 
to the nephrotie phase of the disease 
with anasarea, hypoproteinemia, and 
massive albuminuria. <A spontaneous 
diuresis began on September 19 and 
steady improvement oceurred until 
discharge on Oct. 3, 1951. Her maxi- 
mum weight had been 4814 pounds 
and at the time of discharge her weight 
was 35 pounds. 

The second admission was Oct. 14, 
1951. On October 10 she developed an 
upper respiratory infection with cough 
and fever, and on October 12 reaceu- 
mulation of edema began. Admission 
weight was 39 pounds. Nitrogen mus- 
tard therapy was initiated on the 
twentieth day of this hospitalization. 
In response to the first injection of 
the drug she developed fever, kidney 
pain, and vomiting; therefore the sec- 
ond injection was postponed for five 
days. In the meantime it was de- 
termined that no adverse hematologic 
effeet had resulted from the initial in- 
jection. Nitrogen mustard therapy 
did not bring about prompt diuresis. 
It did, however, reduce proteinuria 
markedly, and when serum albumin 
was given on the fourteenth and six- 
teenth days after the initiation of ther- 
apy, a prompt diuresis occurred. It 
was felt that this diuresis represents 
an example of what might be called a 
‘‘tandem’’ action of nitrogen mustard 
and serum albumin. A similar phe- 
nomenon has been observed in patients 
with the nephrotic syndrome treated 
with cortisone.’* Until the present 
time she has had no further reeurrence 
of symptoms. 


Case 3.—M. W., 9-year-old male. 
Lipoid nephrosis. Satisfactory re- 
sponse to nitrogen mustard on two 
oceasions (see Fig. 3, a). 
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Three weeks previous to admission 
he had noted suborbital swelling, then 
swelling of the abdomen and of the 
ankles. Weight upon admission was 
79 pounds. Nitrogen mustard was ad- 
ministered on the sixth and seventh 
days of hospitalization ; diuresis began 
on the fifth day after initiation of this 
therapy and during the next several 
days periods of loss and reaceumula 
tion of weight alternated but the 
weight finally stabilized at 61 to 63 
pounds and remained in that range 
The pendulum-like variations in 
weight initiated by nitrogen mustard 
in this ease are of special interest. 
The patient remained nearly edema- 
free and symptom-free. However, 
twenty-three months later there oe- 
curred a second episode nearly identi- 
‘al with the first. He was again 
treated with nitrogen mustard with 
good response, and has now been 
edema-free and symptom-free for ap- 
proximately one month. 


Case 4.—R. F. 3-year-old male. 
Lipoid nephrosis. Response to nitro- 


gen mustard temporary. Good _ re- 
sponse to ACTH therapy. (See Fig. 
» } 

=x &) 


He was admitted to the hospital on 
Oct. 13, 1951, with a history of having 
had a rapid gain in weight, without 
preceding signs or symptoms of acute 
glomerulonephritis, starting about Oc- 
tober 1. After twenty-five days of hos- 
pitalization, during which time his 
weight and symptomatology remained 
approximately constant, he was given 
a course of nitrogen mustard therapy 
which was followed by a diuresis start- 
ing on the second day. The minimum 
weight was reached on the eighth day 
after the initiation of therapy. Start- 
ing on the ninth day the child began 
to regain weight. By twenty-seven 
days after initiation of nitrogen mus- 
tard therapy the weight had nearly 
reached the pretreatment level. How- 
ever, clinically he did not appear to 
be in as much distress as previously : 
and he was discharged from the hospi- 
tal. He was readmitted on Jan. 5, 
1952, at a weight of 4134 pounds, rep- 
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resenting a weight gain of 10 pounds 
since his discharge one month previ- 
ously. On the seventh day of this ad- 
mission, therapy with ACTH was initi- 
ated with 25 I.U. q.6.h. After 4 days’ 
administration of this dose, the dose 
was tapered, and finally discontinued 
on the twenty-third day of adminis- 
tration. This therapy resulted in a 
massive diuresis with a weight loss of 
15 pounds. 

Case 5.—V. R., 3-yvear-old male. 
Lipoid nephrosis. Satisfactory _re- 
sponse to nitrogen mustard therapy 


ba ‘ 
(see Fig. 3, c). 
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riod of the next week lost a total of 
11 pounds. He was discharged from 
the hospital after twenty-seven days of 
hospitalization at a weight of 37 
pounds. In the nineteen months 
that have elapsed since this patient’s 
discharge from the hospital he has had 
no recurrence of symptoms of the 
nephrotie syndrome. 

Case 6—K. J., 4year-old male. 
Lipoid nephrosis. Satisfactory re- 
sponse to nitrogen mustard therapy 
(see Fig. 3, d). 

This patient was admitted to the 
hospital on April 10, 1951. He had 
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Fig. 3.—Weight response to nitrogen mustard therapy. 


On July 8, 1950, this patient sud- 
denly developed generalized edema. 
Previous to this, for approximately 
two to three months he had had perior- 
bital edema for a short time each 
morning, which gradually receded 
during the day. He was admitted to 
the hospital on Oct. 18, 1950, at a 
weight of 48 pounds. Nitrogen mus- 
tard therapy was initiated on October 
27, the tenth day of hospitalization. 
Six days after the first dose of nitro- 
gen mustard, the child began to have 
an effective diuresis, and over the pe- 





become ill for the first time approxi- 
mately two weeks before admission. 
The onset of his illness was insidious 
with no symptomatology of acute 
glomerulonephritis. Weight at the 
time of his admission was 4014 pounds. 
Nitrogen mustard therapy was initi- 
ated on the ninth day of hospitaliza- 
tion. Diuresis and a gradual loss in 
weight occurred starting on the thir- 
teenth day, four days after the initi- 
ation of therapy. On the eighteenth 
day after initiation of therapy, the 
minimum weight of 31 pounds repre- 
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senting a weight loss of 914 pounds 
was attained. This patient has been 
nearly edema-free for the past four- 
teen months since his discharge from 
the hospital. 


Case 7.—M. S., 12-year-old female. 
Nephrotie phase, glomerulonephritis. 
Temporary response to nitrogen mus- 
tard therapy. 

At the time of admission she had 
consistent microscopic hematuria, nu- 
merous white cells, and occasional 
granular casts in her urine, as well as 
albuminuria. On the twentieth day 
f hospitalization, nitrogen mustard 
therapy was instituted. This resulted 
in a moderate diuresis with weight loss 


to 89 pounds, her admission weight 
having been 102 pounds and_ her 
weight at the time of initiation of 
therapy having been 96 pounds. How- 


‘ver, on the twentieth day after initia- 
tion of therapy, she began to reaccu- 
mulate edema, and soon had regained 
her pretherapy weight. In this case, 
the patient’s subjective improvement 
following nitrogen mustard therapy 
was quite remarkable. Her appetite 
improved; her attitude changed com- 
pletely, and she became cheerful; there 
was a disappearance from the 
urine of casts and all cellular elements. 
However, there was no definite change 
in the amount of albuminuria. 


D. L., 18-month-old male. 
Lipoid nephrosis. Two courses of ni- 
trogen mustard therapy with unsatis- 
factory response. 

This child had been well until ten 
days prior to admission on Oct. 11, 
1951. The onset of illness was with 
vomiting, anorexia, and periorbital 
edema, followed by generalized ana- 
sarea and ascites. The first course of 
nitrogen mustard therapy was initi- 
ated on October 14 at which time his 
weight was 2814 pounds. Diuresis 
commenced on the fifth day and re- 
sulted in a weight loss of 4 pounds 
rendering the child edema-free. How- 
ever, by October 31 the patient had 
exceeded his pretherapy weight. A 
second course of nitrogen mustard 


also 


CASE 8. 


was administered, starting on Novem- 
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ber 1. No diuresis occurred in re- 
sponse to this course of therapy. Dur- 


ing the four months which have 
elapsed since this time the patient has 
remained edematous and symptomatic. 
Abdominal paracentesis has been 
deemed necessary for the patient’s 
comfort on three oceasions during this 
time. 


CasE 9.—D. S., 14-month-old male. 
Nephrotie syndrome, presumed to be 
due to Tridione toxicity. No response 
to two courses of nitrogen mustard. 

This patient developed ascites, ana 
sarea, oliguria, hypoproteinemia, and 
proteinuria without hypertension or 
hematuria ten days previous to his ad- 
mission on March 16, 1952. <A course 
of nitrogen mustard given on the third 
and fourth hospital days and a second 
course given on the fourteenth and 
fifteenth days failed to produce a diu- 
retie response. Salt-free human albu- 
min given on the nineteenth and again 
on the twenty-fifth hospital day like- 
wise failed to produce diuresis. <A 
course of ACTH therapy consisting of 
100 mg. per day for seven days was 
initiated on the twenty-ninth day of 
hospitalization and also failed to pro- 
duce a diuretic response. The patient 
was discharged from the hospital on 
April 29, 1952, and until the present 
time has continued without improve- 
ment. 


Clinical Response to Nitrogen Mus- 
tard Therapy.—tin Table I are sum- 
marized the results with regard to pro- 
duction of diuresis by thirteen courses 
of nitrogen mustard therapy adminis- 
tered to nine patients suffering with 
the nephrotic syndrome. In four in- 
stances no diuresis occurred following 
the administration of nitrogen 
tard while in nine instances diuresis 
did result. Patient 1 did not respond 
by diuresis to the first course of nitro- 
mustard therapy. 
second course of therapy administered 


mus- 
gen However, a 


three weeks later was followed by diu- 
resis. The patient lost 8 pounds in 
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weight and has not reaceumulated 
edema fluid in the eight months that 


have elapsed since that time. Patient 
8 had a satisfactory diuresis in re- 
sponse to his first course of nitrogen 
However, he 
fluid 


within seventeen days after this ther- 


mustard therapy. rap- 


idly reaccumulated edema and 


apy was initiated he had regained and 


exceeded his pretherapy weight. <A 


second course of nitrogen mustard 


this time 


Patient 9 


therapy administered at 
failed to produce diuresis. 
either of two 


failed to respond to 


courses of nitrogen mustard therapy 
which were administered. 

In those patients who did respond 
by diuresis to nitrogen mustard ther- 
apy, the did 
mediately following the administration 


diuresis not begin im- 


of the drug. The elapsed time between 
initiation of nitrogen mustard therapy 
and the onset of diuresis in these cases 


ranged from one to eight days. The 
mean elapsed time was five days. In 
one instance diuresis did not occur 


after nitrogen mustard therapy until 


serum albumin was administered, at 


which time an immediate diuresis oc- 
eurred. In this case the elapsed time 


from initiation of nitrogen mustard 
therapy to onset of diuresis was fifteen 
days. 

Of the 
series of patients who exhibited satis- 


following 


eight individuals in this 


factory diuretic 
nitrogen mustard therapy four have 
their Three of 
reattained their pre- 


responses 


not regained edema. 


these patients 
therapy weights in seventeen, twenty- 
two, and twenty-six days, respectively, 
after the initiation of therapy ; another 
for 
suf- 


edema-free 
twenty-three but 
fered a second severe nephrotie epi- 


remained nearly 


months then 
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sode. Sinee retreatment with nitrogen 


mustard he has not reaeceumulated 


fluid. 
Patient 7, 
the nephrotic phase of glomerulone 


who was suffering with 


phritis, had a short-lived weight loss in 
response to nitrogen mustard therapy 
IHlowever, her clinical response to ther 
apy was much better than might be 
assumed from consideration of weight 
response alone. The improvement in 
this child’s mental aititude and gen 
eral state of well-being in response to 
Even 


fluid 


nitrogen mustard was striking. 


after reaeccumulation of edema 


this improvement persisted. 


AND SERUM PRO 


THERAPY 


RESPONSE OF URINARY 


TEINS TO NITROGEN MUSTARD 

In general, there has been no con 
sistent decrease in proteinuria in this 
series of patients in response to nitro 
Pa 
tients 2 and 6 provided notable excep- 
Patient 2 


albuminuria during 


gen mustard therapy. However, 
tions to this generalization. 
had exhibited 4; 
the pretherapy period and until the 
seventh day after initiation of nitrogen 
mustard therapy. However, from the 
ninth day after initiation of therapy 
the urinary albumin was never more 
than 1+ and by the thirty-second da) 
had become zero. Despite this remark 
able effect on urinary protein excre 
tion, this patient did not respond by 
diuresis to nitrogen mustard therapy 
until this therapy was supplemented 
the administration of serum al- 
bumin the fourteen 
days after the first administration of 
the drug. 
effective 
patient 

and 
months, 


by 
on and sixteen 

On the sixteenth day an 
diuresis The 


proceeded to become edema- 


was initiated. 


free has remained so for seven 
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The effects of nitrogen mustard ad- 
ministration on the urinary protein 
‘xeretion of Patient 6 are illustrated 
in Fig. 4. Likewise shown in this 
figure are the weight curve and daily 
urinary output. The correlations il- 
lustrated here among these three varia- 
bles are of interest and correspond 
well with the idealized concept of the 
expected response to therapy. Unfor- 
tunately, this does not represent the 
usual course of events. In none of the 


— Wt. in Ibs. 


O—O Urine Output in cc./day 


oo Albumin in 


10 


Fig. 4. Diuretic response of Patient 6 


individuals studied, including this pa- 
tient, did there oceur a_ significant 
elevation of total serum protein or of 
serum albumin concentration ante- 
cedent to the onset of diuresis or for 
that matter even during the early 
period following diuresis. 

Response of Other Laboratory Cri- 
feria to Nitrogen Mustard Therapy.— 
Studies of certain electrolytes were 
made on the blood of most of these 
atients but not systematically enough 





to justify detailed reports at this time. 
In general, it was found in these cases, 
as previously reported by others,'® that 
the sodium and earbon dioxide values 
are lower than normal and the potas- 
sium values approximate the normal 
value. However, in this series of pa- 
tients the serum chloride values have 
ranged in general somewhat below nor- 
mal. This is in contrast to the general 
trend of values reported by MeQuarrie 
and Ziegler,’ although in their series 


Pt.6 (K.J.) 


5 20 25 
R 


(K. J.) to nitrogen mustard therapy. 


many of the serum chloride values 
were observed to be low. In the 
present series of patients calcium and 
phosphorus values were normal in 
those individuals in whom they were 
determined. 

Nitrogen mustard therapy appears 
to have little effect on serum electro- 
lyte concentrations in most cases de- 
spite the occurrence of diuresis. In 
Patient 1, as illustrated in Fig. 1, the 
serum electrolyte values returned to- 
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ward normal following nitrogen mus- 


tard therapy. However, in the other 


patients studied this effect was not 
observed. 
Serum cholesterol values were not 


apparently influenced by the adminis- 
tration of nitrogen mustard regardless 
of whether or not diuresis occurred. 
All patients studied had abnormally 
before 
this 


serum cholesterol levels 


after the administration of 


high 
and 
drug. 
In general, blood urea nitrogen 
levels, although not markedly elevated 
initially, were diminished during the 
period following nitrogen mustard 
therapy as compared to the pretherapy 
period. This is interpreted as probably 
reflecting improved renal function in 
conjuction with the diuretic response 
to the drug. This assumption is in 
conformity with evidence presented by 
other workers.’® 17 
DISCUSSION 


Eloquent testimony to the relative 
ineffectiveness of the various proposed 
modes of therapy of the nephrotie syn- 
drome is provided by the large variety 
of such therapeutie regimens that have 
been advanced. A principal inherent 
difficulty encountered in any attempt 
to evaluate the results of therapy of 
this syndrome is presented by the ¢a- 
The un- 


predictability of the time or extent of 


priciousness of the malady. 


spontaneous diuresis renders certain 


identification of induced diuresis a 


nearly impossible task. However, dur- 
ing recent years several new agents in 
therapy have been demonstrated to be 
capable of inducing diuresis. These in- 
clude adrenocorticotropie hormone, 
‘8-21 measles,2*? sodium and potassium 
salts,*> concentrated human serum al- 
bumin,"* and nitrogen mustard.*-'’ All 
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of these agents have been shown t 
initiate diuresis at a predictable tiny 
in a high enough percentage of p: 


tients virtually to eliminate from con 
sideration the possibility of these di 
ureses being spontaneous and oecur 
ring the 
Nitrogen mustard 
uniformly produce diuresis, and in 


on basis of chance alone 


therapy does not 


those patients in whom diuresis does 
result the 
quite frequently occurs. 


reaccumulation of edema 
Yet, the re 
sults in the present series and in other 
with this ap 
the nephrotic 


8-10 


reported experience 
proach to therapy of 
syndrome have been relatively gratify 
ing. 

While inviting enticing speculation, 
the rationale mustard 
therapy of the nephrotie syndrome 
originally advanced by Chasis, Gold 
ring, and Baldwin® is not established. 
Although there does exist a conside 
able hody of highly suggestive evidence 
that, as first suggested by Schick in 
1907,?* mechanisms 
may be etiological** *° 
nephritis and lipoid nephrosis, there 
exists no conclusive proof of this. Like- 
wise the mechanism of the influence of 
nitrogen mustard on hypersensitivity 


for nitrogen 


antigen-antibody 
39 in glomerulo- 


reactions is incompletely understood, 
although recent investigations have 
helped considerably toward clarifying 
this relationship. Localization of anti- 
gens in tissues has been demonstrated 
to occur. > *'-8> _TIawn and Janeway 
demonstrated that injection into rab- 
bits of bovine serum albumin and of 
bovine serum globulin produced dif- 
ferent pathological and immunological 
responses and postulated on the basis 
of their data that the differences re- 
sulted from selective localization of the 
antigens at different 
~ause of their differences in chemical 


tissue sites be- 
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mposition, that after tissue fixation 
antibody is brought to such sites by 
vmphoeytes and monocytes or is elabo- 
rated by fixed cells at these local sites, 
and that the resultant interaction be- 
tween antibody and antigen at these 
sites of antigen fixation results in loeal 
tissue changes of inflammation and re- 
pair. This hypothesis is based in part 
on the evidence summarized by Long- 
cope that antigen-antibody reactions 
must take place within cells or upon 
cell surfaces in order to produce symp- 
toms. 

The lesions observed in the animals 
of Hawn and Janeway** were similar 
to those described in patients dying 
with serum sickness,°* which was 
originally postulated by von Pirquet 
and Sehick*’ to be based upon an anti- 
gen-antibody reaction. This hypothesis 
has since been substantiated.** It has 
recently been demonstrated that nitro- 
gen mustard administration will in- 
hibit antibody production and will in- 
hibit the development of hypersensi- 
tivity reactions." ** 

Becker*® has been able to inhibit the 
Shwartzman phenomenon, likewise, by 
the use of nitrogen mustard. This phe- 
nomenon deseribed by Shwartzman*® * 
is presumed to be closely related to the 
basic mechanism underlying the pro- 
duetion of a variety of clinical syn- 
dromes in which vascular lesions are a 
prominent feature.*? Schlang*® has 
confirmed the inhibitory effect of nitro- 
gen mustard on the Shwartzman reac- 
tion and presented evidence inter- 
preted as indicating that this inhibi- 
tion results from a systemic rather 
than loeal effect. This suggestion is of 
nterest in view of the demonstrated 

bility of ACTH* and of cortisone** 
0 inhibit the occurrence of this phe- 
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nomenon. In this light it is interesting 
to recall the similar effects mentioned 
above of nitrogen mustard, of ACTH, 
and of measles on patients with the 
nephrotic syndrome. More recent and 
detailed studies by Stetson and Good** 
have again confirmed the inhibition of 
the Shwartzman phenomenon by nitro- 
gen mustard. They present impressive 
evidence that local aceumulation of 
polymorphonuclear leukocytes plays a 
primary role in the development of 
the lesions characteristic of this phe- 
nomenon and that inhibition of the 
phenomenon by nitrogen mustard is 
related to and dependent upon the 
leukopenia resulting from administra- 
tion of this drug and the related fail- 
ure of accumulation of polymorphonu- 
clear leukocytes at the site of ‘‘prepa- 
ration’’ (or initial injection). 

From the above discussion it may be 
concluded that if the mechanisms in- 
volved in the pathogenesis of the neph- 
rotic syndrome be related to antigen- 
antibody reactions or to the Shwartz- 
man phenomenon, experimental evi- 
denee suggests that nitrogen mustard 
should be of value in therapy. Even if 
the mechanisms involved be not related 
to either of these phenomena, clinical 
evidence indicates that nitrogen mus- 
tard is at least of moderate value in 
therapy. It appears that this type of 
therapy will induce diuresis in a high 
percentage of patients treated (69 per 
cent in the present series). Although 
the production of diuresis in many in- 
stances is important to the patient and 
to his parents, it may not indicate any 
significant alteration of the basic dis- 
ease process. Observations reported 
here do not conclusively substantiate 
the occurrence of any such funda- 
mental physiological alterations. 


ViTiTRIWWIl) Vl NNVISIWEE) Bere eo 





516 





THE 


SUMMARY 


Nine patients suffering with the 


nephrotic syndrome were administered 


thirteen 
therapy. 


mustard 
diuresis 


courses of nitrogen 


In nine instances 


occurred. 


2. The chemical changes which oce- 


curred in response to this therapy are 


presented and discussed. 


3. Rationale 


for this approach to 


therapy of the nephrotic syndrome is 


presented and discussed. 


3 Combined 


4. 


a. 


6. 


10. 


Il. 
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THE NEPIIROTIC SYNDROME IN CHILDREN 


II. OBSERVATIONS CONCERNING CERTAIN ACUTE PHASE REACTANTS 


VINCENT C., 


KevLey, M.D., Pu.D., Saur Lake Crry, UTAH, AND 


Tueropore C. Panos, M.D., GALVESTON, TEXAS 


N ADDITION to the classical fea- 
tures observed in patients with the 
(albuminuria, 
ascites, 

other 


nephrotic syndrome 


hypoproteinemia, anasarea, 


and hyperlipidemia) certain 
chemical and physiological abnormali- 
ties recently have been found to occur 
consistently in sueh patients. These 
include increased concentration of the 
serum nonspecific hyaluronidase inhib- 
itor,’ inereased rate of incorporation 
of S*-labeled methionine into the se- 
rum and anti- 
streptolysin-O titer in the serum with 
increased titer in the urine.’ The se- 


rum mucoproteins have been observed 


proteins,” decreased 


to be present in increased concentra- 
tion early in the course of the disease 
and late in the convalescent period but 
usually in decreased concentration 
during the aetive phase of the dis- 
ease.' 

decreased 
during the active course of the dis- 


Serum complement is 
ease but returns to normal following 
diuresis. ° The oeeurrence of diure- 
sis has been demonstrated to be with- 
out effect 
hyaluronidase 


on the serum nonspecific 
inhibitor concentra- 
tion.' 

Preliminary evidence has recently 
been presented that the serum non- 
and the 
levels are elevated 
in patients with lipoid nephrosis as 


glucosamine polysaccharide® 
serum hexosamine’ 


well as in patients with acute glo- 
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Lake City, Utah, and of the University of 
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merulonephritis. The present report 
is concerned with the results of a 
study of the serum nonglucosamine 
hexosamines, and 
mucoproteins in patients with the 
nephrotic syndrome and with the ef 
feets of nitrogen mustard therapy oi 
this syndrome on these acute phase 


polysaccharides, 


reactants. 
MATERIALS AND METHODS 


The patients included in this stud) 
are nine children, ranging in age 
from 18 months to 9 years, with lipoid 
nephrosis, so designated on the basis 
of their clinical manifestations of 
anasarea, ascites, albuminuria, hypo- 
proteinemia and hyperlipidemia with- 
out hypertension or hematuria, two 
children, 5 and 12 years of age, with 
the nephrotic syndrome secondary to 
a preceding typical glomerulonephri- 
tis, and one child 14 months of age with 
the nephrotic syndrome apparently 
occurring as a manifestation of Tri- 
dione toxicity. These children were 
observed in the pediatric departments 
of the Universities of Utah and Texas 
during the past several months. Nine 
of them have received at least one 
course of nitrogen mustard therapy 
and four have received two courses of 
such therapy. The clinical responses 
of patients 1 to 9 have been reported ;° 
the numbers assigned to them in the 
present report correspond to those 
assigned to them in the previous re- 
port. 

Nitrogen mustard (HN,) was ad- 
ministered as previously described,° 
a single course of therapy consisting 
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the administration of a dose of 0.2 
e. per kilogram of body weight on 
each of two successive days. Serum 
nonglucosamine polysaccharides were 
determined by the method of Shetlar, 
loster, and Everett,® serum hexosa- 


TABLE I. AcuTE PHASE REACTANTS IN PaT 


| | 
‘ATIENT | DIAGNOSIS AGE | SEX 
] Lipoid 2 yr. F 
nephrosis 
2 Nephrotic 5 yr. F 
phase 
glomeru- 
lonephri 
tis 
3 Lipoid 9 yr. M 
nephrosis 
4 Lipoid 3 yr. M 
nephrosis 
5 Lipoid 3 yr. M 
nephrosis 
6 Lipoid 4 yr. M 
nephrosis 
7 Nephrotic 12 yr. F 
phase 
glomeru- 
lonephri 
tis 
8 Lipoid 18 mo. M 
nephrosis 
9 Nephrosis 14 mo. M 
) 
Tridione 
10 Lipoid 6 yr. F 
nephrosis 
1] Lipoid 8 yr. M 
nephrosis 
12 Lipoid 3 yr. M 
nephrosis 


*Wintrobe method. 
tNormal values: 
Mean + S.E. 


MPT Mucoproteins"™ 349 * 0.06 


NGP = Non-glucosamine 
polysaccharides® 114 + 
HA Hexosamines' 54 + 


ines by the method of Shetlar, Fos- 
er, Kelly, and Everett,’® and serum 
iucoproteins as in studies previously 
eported.' 1 
OBSERVATIONS 

Table I shows the serum levels of 
onglucosamine polysaccharides, hexos- 
mines, and mucoproteins, and the 
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erythrocyte sedimentation rates ob- 
served during the active phase of the 
nephrotic syndrome in the twelve 
children included in this _ study. 
From these data it may be seen that 
the erythrocyte sedimentation rates 


MENTS WITH THE NEPHROTIC SYNDROME 





| MPTt | noPt ~ ‘HAT 
ESR* (MG. %) | (MG. %) (MG. %) 
41 ~ ae 102 89 
48 1.0 168 97 
35 3.1 134 101 
44 2.7 169 108 
52 2.9 11] 111 
44 1.2 189 81 
59 2.5 148 57 
43 1.8 155 93 
42 1.3 97 110 
40 2.2 102 84 
43 1.0 154 89 
65 3.6 158 98 
Mean = 2.0 140.6 93.2 
S.E.M. : +0.29 +8.85 +4.35 
M. 
3.2 
1.8 


and the serum hexosamine levels are 


characteristically elevated and the se- 


rum mueoprotein levels decreased in 
this group of patients. The erythro- 


cyte sedimentation rate is abnormally 


high in each of these patients while 
the serum hexosamine level is above 
normal in all but one, that one being 
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child with a history of chronie 
‘rlomerulonephritis with recent de- 
elopment of manifestations of the 
iephrotie syndrome. The mean se- 
rum hexosamine level is 93.2 mg. per 
eent, a value which is considerably 
iigher than that of 78 mg. per cent 
taken as the upper limit of normal.’ 
The serum nonglucosamine polvsaceha- 
ride levels, however, are observed to 
be within normal limits in five of the 
twelve patients studied. On _ the 
other hand, in the other seven pa- 
tients these values are markedly ele- 
vated. The mean value of 140.6 mg. 
per cent is at the upper limit of the 
normal range.© The mean serum 
mucoprotein value of 2.0 mg. per cent 
is distinctly less than the normal 
value." 
It was previously observed that, in 
general, children suffering with lip- 
oid nephrosis have decreased serum 
coneentrations of muecoproteins but 
that very early in the course of the 
disease and also late in its course 
this concentration may be higher than 
normal, The data obtained in the 
present study are in conformity with 
this. Patients 3, 4, 5, and 12, whose 
serum mucoprotein levels are observed 
to be somewhat higher than the mean 
ormal value of 2.5 mg. per cent, are 
ndividuals observed early during 
their first episode of lipoid nephrosis. 
Patient 3, as shown in Table II, ex- 
ibited a depression of his serum mu- 
oprotein level later in the course of 
is disease. Still later after the onset 
t his illness, when he had been edema- 
‘ee for several months, when his non- 
lucosamine polysaccharide level had 
ecreased, and when his erythrocyte 
dimentation rate and hexosamine 
vel had become normal, his mueo- 


rotein level was observed to have in- 
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creased to a maximum value of 5.3 
mg. per cent. 

Patient 5, who also had a rather 
high initial level of serum mucopro- 
tein, likewise exhibited an elevation 
of this value to even higher levels fol- 
lowing the occurrence of diuresis. 
Patient 4, on the other hand, who had 
a high initial serum level of mucopro- 
tein showed a progressive decrease in 
this level despite the administration 
of nitrogen mustard and the oceur- 
rence of a moderate diuresis. It is 
interesting that in each of these cases 
mentioned if the serum nonglucosa- 
mine polysaccharides and hexosamine 
levels have decreased following the 
administration of nitrogen mustard, 
the serum mucoprotein level has in- 
ereased, and if the former have failed 
to decrease, the serum mucoprotein 
level has remained low or become 
progressively lower. 

The erythrocyte sedimentation rate 
has been virtually unaffected by nitro- 
gen mustard therapy in all eases. In 
patient 3 it remained unchanged for 
a considerable period of time after 
nitrogen mustard had been adminis- 
tered. However, several months after 
the administration of nitrogen mus- 
tard when the child had been virtu- 
ally free of edema and of other mani- 
festations of the nephrotic syndrome 
for four months, the erythrocyte sedi- 
mentation rate was observed to be 
normal. 

No consistent pattern of response of 
serum nonglucosamine polysaccharide 
or hexosamine levels to nitrogen mus- 
tard therapy is observed in this series 
of patients. Patient 6, who had ele- 
vated nonglucosamine polysaccharide 
levels initially, exhibited a rapid de- 
crease in these values to within nor- 
mal limits. This decrease, however, 
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occurred before the administration of 
nitrogen mustard eannot be at- 
tributed to that therapy. Patient 3 
exhibited decreases to normal of both 


so 


nonglucosamine polysaccharide and 
hexosamine values during his _post- 
therapy period of observation. How- 


ever, in this ease the response of these 
not immediate but 
months after the 


serum levels was 


oeecurred several 


diuretic response. 
DISCUSSION 


Observations of decreased serum 
levels of mucoprotein during the aec- 
tive phase of the nephrotic syndrome 
and of increased levels early and very 
the disease are 
pre- 
viously reported concerning a different 


late in the course of 


in agreement with observations 


series of patients.' The explanation 
of these findings advanced at the time 
of this previous report, namely, that 
at a 
rate and would 
serum in 


mucoproteins produced 


than 


are 
normal 

the 
than normal concentration were it not 


greater 


be present in greater 


for leakage of these substances into 


the urine through damaged glomeruli, 
In patients with 
the 


appears plausible. 
the 
protein 


nephrotie syndrome serum 
levels are decreased despite 
an apparently more rapid rate of pro- 
the 


levels of al- 


tein formation than in normal 


individual.2. The serum 
globulin are se- 


than 


bumin and gamma 


lectively decreased more those 


of alpha and beta globulins since the 
former two have smaller molecular 
dimensions." 


The 


coproteins, 


serum concentrations of mu- 


molecules of relatively 
emall size,'*'* would probably there- 
fore be expected to be reduced even 
more drastically than those of other se- 


rum proteins. That the mucoproteins 
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might be produced at a greater tha 
normal rate and yet be present in thy 
serum in lower than normal concen 
trations is a suggestion not withou 
precedent; this same situation has 
been demonstrated to exist with re 
spect to the concentration of anti 
streptolysin-O.° The elevations of th 
serum nonspecific hyaluronidase in 
hibitor,t nonglucosamine polysaccha 
rides, and hexosamines in patients 
with the nephrotic syndrome would 
likewise suggest that were it not for 
inereased urinary losses mucoproteins 
would be present in the serum of thes¢ 
patients in increased concentration 
since the situations in which all of 
these acute phase reactants are found 
to be elevated®*** are otherwise 
quite similar. 

Elevation of acute phase reactants 
in patients with the nephrotic syn 
drome constitutes suggestive evidence 
of disturbed adrenal cortical function 
in such patients. It has been demon- 
strated'® that the hyaluronidase in 
hibitor level in the serum is under the 
control of an adrenal mechanism. Re 
sults of similar studies, now in prog 
ress, indicate that the mucoprotein, 
nonglucosamine polysaccharide, 
hexosamine levels are controlled by 
similar The 
ence of elevations of the serum levels 
of these acute phase reactants as wel! 


and 


mechanisms. ** persist 


as of the erythrocyte sedimentation 
‘ate after the occurrence of diuresis 
probably indicates, as has been born 
out by repeated clinical observations 
that the presence or absence of edem: 
in these patients is of little signifi 
regard to evaluation 0 
the basie, underlying 
It might als 
deduced, es a corollary of th 
that 


eanece with 
the status of 
metabolic disturbance. 
be 
since nitroge? 


above statement, 























KELLEY AND PANOS: 


nustard therapy of the nephrotic 
syndrome does not provoke consistent 
-+hanges in the patterns of the erythro- 
eyte sedimentation rate and acute 
phase reactants it probably does little 
to alter the fundamental disturbances 
of the patient’s physiology which 
manifest themselves as symptoms and 
signs of the nephrotie syndrome. 


SUMMARY 


1. The serum levels of nonglucos- 
amine ploysaecharides, hexosamines, 
and mucoproteins have been studied 
in twelve children with the nephrotic 
syndrome. 

2. Serum hexosamine levels are 
found to be elevated consistently in 
patients with this syndrome while se- 
rum nonglucosamine polysaccharide 
levels are elevated in only some of the 
patients. 

3. Serum mucoproteins are elevated 
early and late in the course of illness 
of these patients but are decreased 
below normal in patients who have a 
well-established active phase of the 
disease. 

4. Nitrogen mustard therapy has 
little effect on these chemical evidences 
of disturbed metabolism in patients 
with the nephrotic syndrome. 
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THE EFFECTS OF MAGNESIUM SULFATE ON RENAL FUNCTION IN 


CHILDREN WITH 
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ACUTE GLOMERULONEPHRITIS 
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A previous publication concerning 
the influence of magnesium sulfate 
on renal normal 


children, we have mentioned the direct 


hemodynamics in 


or indirect association of generalized 


arteriolar with the complica- 


tions of acute hemorrhagic nephritis.’ 


spasm 


An historical summary of the impor- 
tant contributions concerning the anti- 
spasmodic effect of magnesium sulfate 


was included. In these normal chil- 


dren we demonstrated that parenteral 
sulfate 


administration of magnesium 


caused a significant alteration in the 
tubular excretory capacity for para- 
aminohippurate (PAH) and exerted 


no significant influenee on other meas 


ured functions. The following report 


includes the results of quantitative 


measurements of renal function in 


children with acute nephritis and hy- 
pertension before and during magne- 


sium sulfate therapy. This problem 


was undertaken in order to supply 


additional information coneerning the 


action and usefulness of this com- 


pound. 


METHODS AND MATERIALS 


Six children between the ages of 5 
and 9 years with a diagnosis of acute 
hemorrhagie glomerulonephritis were 


used in this study. Findings of the 


disease such as gross and microscopic 
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hematuria, albuminuria, oliguria, vary 
ing degrees of edema, and an eleva 
tion of blood presure ranging from 125 
to 169 mm. H¢g systolic and 92 to 110 
mm. Hg diastolic were present in al! 
eases. According to the history, the 
duration of illness ranged from two 
to six days before hospitalization. 
Control clearances (mannitol and 
para-aminohippurate) were done soon 
after admission to the hospital and be 
fore administration of magnesium su! 
fate. Clearances were again performed 
after the intramuscular administration 
of magnesium sulfate in doses of 100 
mg. per kilogram of body weight every 
four hours for periods of eighteen to 
twenty-four hours. Blood pressure was 
determined at frequent intervals dur 
ing the interim between clearances and 
at more frequent intervals during the 
clearances. The technical procedure 
followed in performing the clearances 
has been deseribed in a previous pub 
liecation.2. The analytical methods of 


Coreoran and Page* were used for 
determining mannitol, and para-amino 
was determined by th 
Smith 


magnesium 


hippurate 
associates.* 
deter 


method of and 


Serum levels were 
mined by a modification of the metho 


of Denis.° 
RESULTS AND DISCUSSION 
Individual and 
obtained during this study as well a 
average values previously reported fo 
normal children! are reeorded in Tab! 
I. All clearance values have been co 


summarizing dat 
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ected for 1.73 square meters of body 
surface area utilizing the formula of 
DuBois and DuBois.® 

Serum magnesium levels before ther- 
apy ranged from 1.1 to 2.2 meq. per 
liter and from 2.9 to 4.4 meq. per liter 
at the time of the second clearance. A 
comparison of the blood pressures at 
the time of the control clearances with 
those at the time of the second clear- 
ances reveals a reduction in systolic 
pressure ranging from 10 to 30 mm. 
Hg and a reduction in diastolic pres- 
sure from 2 to 36 mm. Hg. We 
observed no definite quantitative cor- 
relation between serum magnesium 
level and the reduction in blood pres- 
sure, an observation which has also 
been made on a number of other pa- 
tients not ineluded in this paper. This 
factor along with the unpredictable 
duration of action as well as the ap- 
prehension associated with the pain 
during and following the intramus- 
cular injection of magnesium sulfate 
leaves much to be desired from the 
standpoint of its being an ideal thera- 
peutie agent. 

Reference to Table I clearly demon- 
strates that the glomerular filtration 
rate (GFR), effective renal plasma 
flow (ERPF), and tubular exeretory 
capacity for para-aminohippurate (Tm 
PAH]) were reduced in these pa- 
tients with nephritis. 

The GFR before magnesium sulfate 
therapy ranged from 58 to 113 ¢.e. per 
minute with a mean of 88.8 ¢.c. per 
minute, and represents a _ definite 
reduction when compared to the mean 
alue of 131 ¢.c. per minute for nor- 
nal children. The GFR was usually 
ot influenced by magnesium sulfate. 
n one ease (J. L. C.) there was an 
nerease, and in another (J. C.), a 

ibstantial decrease. The mean value 


ror 
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during magnesium sulfate therapy is 
similar to that of the control periods. 
Theré was no marked change in the 
GFR/Tm (PAH) ratio although in 
general there was a tendency for this 
fraction to increase. 

The ERPF before magnesium ther- 
apy ranged from 390 to 747 ¢.c. per 
minute with a mean of 527 ¢.e. per 
minute. This represents an appreci- 
able decrease in ERPF when compared 
to the mean value for normal children. 
Unlike results obtained in normal chil- 
dren, the ERPF in these patients was 
definitely increased during adminis- 
tration of magnesium sulfate. ERPF 
during therapy ranged from 462 to 
891 ¢.c. per minute, with an average of 
635 ¢.c., which incidentally approaches 
very closely the value for the normal 
children. When analyzed statistically 
this was found to be significant (ceriti- 
eal ratio 3.21*) and is the only meas- 
ured variable found to be significantly 
altered in this series. The effect of 
magnesium on the tone of the renal 
arterioles is apparently more pro- 
nounced when vascular spasm exists. 
This incteased ERPF during magne- 
sium therapy with no appreciable 
change in GFR results in a substantial 
decrease in the filtration fraction 
(Table I). Although no increase in 
GFR was associated with the relief of 
renal vascular spasm, the increase in 
plasma flow and the corresponding in- 
erease in blood flow would appear to 
be beneficial by promoting healing and 
improving nutrition in the diseased 






*Critical ratio = mean difference + stand- 
ard error of the difference. Standard error of 
the difference 3d?, in which N = the num- 


VN 
ber of patients and <d? the sum of the squared 
deviations of the difference between the values 
obtained during the control and subsequent 
clearance in each patient from the mean dif- 
ference. 
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Taste I. RENAL CLEARANCES IN CHILDREN WitTH AcUTE GLOMERULONI 
CORRECTED TO 1.73 SQ.M. SURFACE AREA 
GER ERPF Tm (P 
(c.c./MIN. ) (c.c./MIN.) (MG./M 
BODY 
SURFACI 
AREA NPN AFTER AFTER 
NAME AGE (SQ.M. ) (MG. %) | CONTROL Mgso, CONTROI Mgso, CONTROL 
C. Ch. 6 0.86 32 70 78 536 608 97 
(, Cu. 5 0.51 24 lil 100 452 553 102 
R. L. Wa. 5 0.79 24 91 9S 390 462 76 
M. We. 7 0.97 36 90 99 747 891 79 
J.C. 7 0.77 25 113 S4 557 555 72 
J. L. C. 9 1.25 8 58 98 478 743 65 
Average &8.8 92.8 527 635 81.8 
Normal average 131 122 G27 629 94 
kidney. This is the only beneficial the Tm (PAH). It is logical to sus 


effect we can attribute to magnesium 


insofar as renal hemodynamies are 


the of 
generalized arteriolar spasm is respon- 


concerned. However, relief 
sible for the reduction of blood pres- 
in the prevention of 


eardiae failure, encephalopathy, and 


sure and aids 
other undesirable sequelae of hyperten- 
sion. 

The Tm (PAH) in these nephritie 
patients before treatment was reduced, 
ranging from 65 to 102 mg. per minute, 
with an average of 81.8 mg. per min- 
ute, compared to an average of 94 mg. 


per minute in normal children. An 
increase in the serum magnesium re- 
sulted in no consistent alteration in 


this function and the range and aver- 
age values for Tm (PAH) were simi- 
lar in all eases during the two clear- 


ance periods. It is interesting to note 


that the Tm (PAH) in normal chil- 
dren was significantly inereased by 
magnesium sulfate. The ERPF/Tm 


(PAH) in the nephritie patients was 
magnesium sulfate 
administration there 
slight reduction in this ratio in normal 
children. This is explained on the 
basis of of arteriolar 
spasm by magnesium in the patients 
with nephritis without alteration in 


inereased during 


whereas was a 


relief renal 


that edema, ete., of the tubules 
in a 
lack of influence of magnesium on Tm 


(PAH) in patients with nephritis. 


pect 


is measure responsible for th 


SUMMARY AND CONCLUSIONS 


1. Renal (mannitol 
and PAH clearances) have been per 


with acute 


hemodynamies 


formed on six patients 
hemorrhagic nephritis with hyperten 
sion before and during therapy with 
magnesium sulfate. 

2. Serum magnesium leve!s of 2.9 to 
4.4 meq. per liter were attained with 
a reduction in systolic blood pressur 
of 10 to 30 mm. Hg and in diastolic 
pressure of from 2 to 36 mm. Hg. 

3. All measured renal functions wer 
reduced by the nephritie process. 

4. The only significant alteration | 
renal hemodynamics during magne 
sium therapy was an increase in ERP 
from an average value of 527 e.c. pe! 
minute to an average of 635 e.c. pr 
minute. 

5. It is believed that the increase i! 
ERPF as well as the reduction in sys 
temie blood pressure is attributable t 
generalized arteriolar relaxation. 
gratitu 
B.S 
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ADRENOCORTICOTROPIC HORMONE IN THE CONTROL OF ACUTE 


INFANTILE 
Masor Sruarr H. 


HE infantile 


bronchiolitis is essentially suppor- 


treatment of acute 
tive rather than curative, intended to 
during the course of 
Although it 


seems probable that most instances of 


control anoxia 


bronchiolar obstruction. 
epi- 


this particularly in 


demic form, are related to primary 


syndrome, 


atypical pneumonia, no specific etiol- 
ogy has been discovered, nor have anti- 
biotic agents intended to attack its pos- 
sibly viral origin proved to be of dis- 
Agents capable of lique- 


tinet value. 


fying bronchiolar exudate, antispas- 


modies, and vasoconstrictors have been 
relied to reduce bronchiolar ob- 
struction, and, particularly in the case 


upon 


of the first mentioned, have been sue- 


eessful in most instances. However, 


despite such supportive measures pro- 
occa- 


gressive bronchiolar obstruction 


sionally results in irreversible anoxic 
injury to the central nervous system, 
renal damage, re- 


(or rarely acido- 


dehydration and 
spiratory alkalosis 
sis),' cor pulmonale,’? and death. Thus, 
there exists a distinct need for an 
agent which, superimposed upon pres- 
ently available measures, is capable of 
reversing the severe obstructive dis- 
ease which results in such complica- 
tions. Adrenocorticotropie hormone 
has been clearly shown to inhibit exu- 
dative inflammatory reactions to a va- 
riety of agents and has been demon- 


strated to reduee bronchiolar obstrue- 


From the Pediatric and Infectious Disease 


Section, William Beaumont Army Hospital, 
Fort Bliss, Texas. 

Present address: Ft. Meade Army Hos- 
pital, Md. 
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tion in allergic asthma as well as in 
Th 


present controlled study of the effect 


chronic emphysematous states.° 


of adrenocorticotropic hormone in al 
ternate cases of an epidemic of bron 
chiolitis of infancy was undertaken to 
the 
bronchiolar obstruction of this diseas« 


determine response of the severe 
to the administration of this anti-in 


flammatory agent. 


MATERIAL AND METHODS 


The material for this study consisted 
of nineteen consecutive patients with 
acute infantile bronchiolitis admitted 
to the pediatric section, William Beau 
mont Army Hospital, during a small 
epidemic of this disease occurring be 
tween January and April, 1952. All 
cases occurred in previously well, whit 
the same good socioeco 

There 


chronological correlation with a troop 


infants from 


nomic status. Was at least 


epidemic of primary atypical pneu 
monia, but direct contact between cases 
of each syndrome could not be estab 
lished. 

A large number of infants with mild 
to moderate acute bronchiolitis wer 
seen as outpatients and many others 
were hospitalized with primary atypi 
eal pneumonia and related syndromes, 
but only those patients in whom acuté 
febrile bronchiolar obstruction witl 
dyspnea and emphysema required ad- 
mission and oxygen-humidity therapy 
were selected for study. No specific 


etiological diagnosis could be estab- 
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lished in these patients; cold hemag- 
slutinins were absent in all cases, 
throat cultures revealed normal flora 
or oceasionally a small percentage of 
beta hemolytic streptococci, and tuber- 
culin and ecoecidioidin skin tests were 
negative. These findings, the presence 
of moderate neutrophilic leukocytosis, 
the presence of stool trypsin, and the 
absence of recurrent attacks eliminated 
the Hemophilus influenzae or pertussis 
and systemic mucoviscidosis as causes 
of the bronchiolar inflammation. 

Alternate admissions demonstrating 
the above pattern were treated with 
ACTH, 20 mg. every eight hours, in- 
tramuscularly, subsequent to a twelve- 
to eighteen-hour period of hospital 
stabilization (nine patients), or were 
retained as controls (ten patients). 
All patients received increased humid- 
ity, oxygen (except two—one in each 
group), intramuscular penicillin and 
streptomycin (as prophylaxis against 
secondary infection), and supportive 
parenteral fluid and electrolyte therapy 
as indicated). No other drugs, anti- 
biotics, antispasmodics, or expectorants 
were utilized. The use of a stabiliza- 
tion period essentially eliminated the 
significant effects of usual therapy and 
permitted an evaluation of the effect 
of ACTH alone upon the production 
of remissions in the second hospital 
day. ACTH was initiated in this 
manner and was continued in the same 
dosage for seventy-two hours in all 
eases with but two exceptions: in one 
ease cortisone, 300 mg. daily for three 
days, intramuscularly, was substituted 
for ACTH, and in one case ACTH was 
commenced after a six-hour stabiliza- 
tion period because of the child’s des- 
perate condition. 

Evaluation of the total course of 
the disease state and of the production 


of remissions during the second hos- 
pital day was accomplished by the daily 
(on the second hospital day, thrice 
daily) record by the same observer of 
the character and degree of dyspnea, 
suprasternal and costal retractions, 
cyanosis, cough, tachypnea, rales, ex- 
piratory prolongation, diminution of 
breath sounds, and fever, as well as the 
duration of oxygen-humidity adminis- 
tration. Daily fasting total eosinophil 
counts were obtained prior to and dur- 
ing ACTH therapy which demon- 
strated a greater than 50 per cent fall 
in cireulating eosinophils subsequent 
to ACTH in all instances. No signif- 
icant side reactions attributable to 
ACTH were detected; daily record of 
body weight showed no consistent alter- 
ations. All patients recovered com- 
pletely in an average of five days after 
admission, 

TABLE I. COMPARABILITY OF THE TREATED 

AND UNTREATED GROUPS 
ACTH | CONTROL 
Group | GROUP 


Age—average, in 


months 8.2 Tok 
Sex—percentage of 
males 55.5% 60% 


Duration of disease 
prior to admission, 


in days average 3.2 3.0 
Cyanosis—percentage 
demonstrating 66.6% 60% 


Fever—greater than 

101° F., percent- 

age demonstrating 88.8% 60% 
Radiological evidence 

of pneumonitis—per 

centage demon- 

strating 33.3% 40% 


Table I shows the excellent com- 
parability of the treated and untreated 
groups. Although two patients in each 
eroup were over one year of age, the 
majority were less than 6 months, and 
the average of each group approxi- 
mated 7 to 8 months. The average 
duration of the disease prior to admis- 
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identical in the two 
groups, the validity of 


determining the effect of therapy by 


sion was almost 


indicating 


analysis of the duration of the sub- 
sequent course. The severity of the 
bronchiolitis as evidenced by the fre- 
quency of cyanosis, fever greater than 
101° F., and the presence of radiolog- 
ical evidence of pneumonitis is closely 
comparable in the two groups with a 
slightly greater degree of bronchiolar 
obstruction in the treated. This, of 
course, provides an enhanced oppor- 
tunity for the demonstration of any 


ACTH effect. 


CASE REPORTS 

The following eases are illustrative 

of the dramatic response of the dyspnea 

of aeute bronchiolitis to adrenocorti- 

cotropic hormone which occurs under 
certain circumstances. 


Case 1.—D. S., a 3-month-old white 
male, was admitted to the pediatric 
section, William Beaumont Army Hos- 
pital, because of fever and respiratory 
difficulty with cough, tachypnea, supra- 
sternal and retractions, and 
cyanosis of two days’ duration. Phys- 
ical examination revealed a tired, rest- 
less, moderately cyanotic infant with 
a temperature of 101.8° F., a respira- 
tory rate of 70 per minute, numerous 
fine moist rales in all lung fields, gen- 
erally diminished breath sounds with 
prolonged expiration, and hyperexpan- 
sion and hyperresonance of the thorax. 
The white blood count was 10,400 with 
58 per cent neutrophils (8 per cent 
stabs), culture of the throat revealed 
10 per cent beta hemolytic streptococci, 
no cold hemagglutinins were detected, 
and radiological examination of the 
chest revealed a small area of infiltra- 
tion extending superiorly from the left 
hilum. Dyspnea and cyanosis became 
extreme as signs of bronchiolar obstrue- 
tion, diminished breath sounds, pro- 
longed expiration, and hyperresonance 
increased despite oxygen, humidity, 
and antibiotics. ACTH, 20 mg. every 


costal 
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eight hours, intramuscularly, was com 
menced twenty-four hours after admis 
sion. Within four hours dyspnea 
cyanosis, and retractions wer 
markedly reduced, the respiratory rat: 
had fallen from 90 to 70 per minute 
breath sounds were readily audible 
expiration but minimally prolonged 
and hyperresonance was much de 
ereased. Coarse rhonchi became ap- 
parent where none had existed, and 
with a respiratory rate of 40 per min- 
ute, the tight bronchiolar obstruction 
was scareely apparent the following 
day. Uneventful disappearance of th« 
residual cough, fever, tachypnea, and 
rhonchi followed over a_ seven-day 
period. 


Case 2.—F. H., 26-month-old white 
male, was admitted to the pediatric 
section, William Beaumont Army Hos 
pital, because of fever and severe re 
spiratory difficulty with cough, tach 
ypnea, suprasternal and costal retrac 
tions, and cyanosis of thirty-six hours’ 
duration. Physical examination re 
vealed an exhausted, deeply cyanotic, 
infant with a temperature of 101.4° F., 
a respiratory rate of 100 per minute, 
almost completely absent breath sounds 
at both bases (markedly diminished 
elsewhere), and marked hyperexpan 
sion and hyperresonance of the thorax 
The white blood count was 9,300 with 
66 per cent neutrophils (33 per cent 
stabs), a throat culture revealed nor 
mal flora, radiological examination ol 
the chest revealed only emphysema, 
and no cold hemagglutinins were de 
tected. Because of the desperate condi 
tion of the infant, ACTH, 20 mg. ever, 
eight hours, intramuscularly, was com 
meneced six hours after admission when 
oxygen, humidity, and antibioties had 
produced no improvement. Withi 
four hours, cyanosis had disappeared, 
dyspnea was greatly decreased, the re- 
spiratory rate had fallen from 100 to 
60 per minute, breath sounds were of 
normal intensity throughout, and res 
onance was only moderately increased. 
The chest suddenly seemed filled with 
coarse moist rales where none had 
been previously audible, and, by the 
following day, except for slight retrac- 
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ions of the costal margin and a respir- 
tory rate of 50 per minute, all signs 
£ bronchiolar obstruction had disap- 
peared. The residual cough, fever, 
tachypnea, and rhonehi gradually dis- 
appeared during the following six 
lays, 

RESULTS 

Table II demonstrates the effect of 
adrenocorticotropic hormone combined 
with oxygen, humidity, prophylactic 
antibiotics, and parenteral fluids as 
compared with the effect of the latter 
measures alone upon the subsequent 
course of various qualitative manifesta- 
tions of the total disease state. The 


TaBLE II. Errect oF THERAPY: AVERAGE 
DURATION IN DaAysS OF MANIFESTATIONS 
OF THE DISEASE STATE SUBSEQUENT TO 
HOSPITALIZATION 


ACTH | CONTROL 


GROUP | GROUP 

Dyspnea 3.5 3.6 
Retractions—supra- 

sternal and costal 1.9 3.0 
Cyanosis 1.3 1.3 
Cough 5.0 4.7 
Tachypnea—respira- 

tory rate greater 

than 40 per minute 5.2 4.7 
Rales 3.5 3.2 
Expiratory prolonga- 

tion 1.8 3.2 
Emphysema 3.4 3.0 
Fever—temperature 

greater than 

99.6° F. 3.6 2.9 
Oxygen and humidity 

administration 5.4 4.8 


average duration of these factors as 
given in the table is determined from 
the day of hospitalization rather than 
from the second day of hospitalization 
at which time adrenocorticotropie hor- 
mone was introduced and indicates the 
presence of the particular manifesta- 
tion on a certain day without any 
indieation of its severity beyond the 
lower limit indicated in the chart. The 
pathologically nonspecific factors, 
‘ough and fever, were certainly not 


benefited by therapy and their greater 
duration in the treated group again 
indicates the probably slightly greater 
severity of the disease in this group. 
The duration of symptoms, dyspnea, 
and signs of bronchiolar obstruction, 
retractions, cyanosis, tachypnea, rales, 
expiratory prolongation, and emphy- 
sema (in which is included the presence 
of diminished breath sounds, hyperex- 
pansion, and hyperresonance of the 
thorax), was not significantly different 
in the two groups, which correlated 
analysis of the many facets of this state 
demonstrates. Measurement of the 
duration of necessary oxygen-humidity 
administration indicates the same lack 
of effect of adrenocorticotropic hor- 
mone on the total duration of bron- 
chiolar obstruction. 


TABLE III. Errect or THERAPY: OCCUR- 
RENCE OF REMISSIONS OF DYSPNEA WITHIN 
TWENTY-Four Hours OF THE INTRODUCTION 
or THERAPY (THE SECOND HospitTaL Day) * 


ACTH | CONTROL — 


| GROUP | GROUP 

%) | (%) 

Marked remission 44.4¢ 0 
Moderate remission 55.5 50 
No remission 0 50 


*Subsequent to a twelve- to eighteen-hour 
period of stabilization with oxygen, humidity, 
and supportive care. 

tIncluding one patient treated with corti- 
sone. 


However, as presented in Table III, 
a distinet effect of adrenocorticotropic 
hormone upon the degree of bronchio- 
lar obstruction was apparent. In 
every instance, a remission in all of the 
signs and symptoms of bronchiolar 
obstruction as listed in Table II ap- 
peared within twenty-four hours of 
the introduction of adrenocorticotropic 
hormone. Although this also occurred 
at the same time (during the second 
hospital day) in 50 per cent of the 
control group, only in the treated 
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did 


then in 


marked remissions 


44 


was considered to 


group 


and per cent. A marked 


remission have oe- 
curred when an abrupt decrease in all 
signs of bronchiolar obstruction altered 
state of 


the course of disease from a 


marked anoxia to minimal dyspnea or 


from moderate anoxia to no dyspnea; 


but nevertheless distinet im- 


all 


was considered Lo 


a lesser 
provement in signs of obstruction 


be a moderate re- 
manifestation 
failed to 


improve, no remission was considered 


mission. If any single 


of bronchiolar obstruction 
to have occurred. In but one instance 
did a the 


obstruction appear subsequent to the 


slight relapse of signs of 
three-day course of therapy although 
in every instance some evidence of dis- 
ease persisted. 

In each instance in which a marked 
have oc 


remission was considered to 


eurred with adrenocorticotropic hor- 
mone, severe respiratory difficulty with 
distinct anoxia was present and within 
hours had been reduced 
This 
was produced in all severe cases that 
treated the 


treated patients moderate anoxia, in- 


four to eight 


to minimal dyspnea. response 


were (four). In other 


dicated by dyspnea and frequently 
cyanosis, insufficient to be productive 
of dangerous complications, was fol- 
lowed, subsequent to therapy, by a 


moderate remission indistinguishable 
from the spontaneous remissions of the 
control group. In each of the severely 


anoxie infants, marked tachypnea, 


eyanosis, retractions, diminished to 
absent breath sounds, prolonged expira- 
tion, absence of rales, hyperexpansion 
and hyperresonance of the chest was 
followed, subsequent to therapy, by a 
dramatic deerease in tachypnea and 
retractions, disappearance of cyanosis, 
breath sounds, 


restoration of normal 
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duration of expiration, expansion 
the the 
coarse moist rales where none had pr 
detected. 
the 


plugged, 


thorax, and appearance 
Presumab], 
the 


possibl) 


viously been 


this signified conversion of 
tightly 


spastically contracted, bronchiolar bed 


edematous, 


which permitted almost no air passag 
except during inspiration, into a r 
filled with 


obstructing, 


laxed, loose 
but 
One instance of this reaction occurred 

the 
place of 


open system 


no longer exudate 


subsequent to administration o! 
cortisone in adrenocortico 
tropic hormone. The presented casi 
reports provide the clearest illustration 
of the character of this marked remis 


sion of severe bronchiolar obstruction 


DISCUSSION 


the elinical 


expiratory 


Although 
febrile 


pattern ot 
acute obstruction 
with tachypnea, suprasternal and cos 
tal 


long 


retractions, and emphysema has 


been recognized as a_ distinet 
entity in infants, acute bronchiolitis 
its correlation with or delineation fre.n 
other acute respiratory infections has 
not been satisfactorily accomplished 
This clinical syndrome has been de 
scribed as ‘‘primary pneumonitis of 
‘‘primary atypical 


infaney’’* or as 


pneumonia of infaney,’” although in 
most instances only emphysema is ap 
parent upon radiological examination 
As in the cases presented herein, the 
presence or absence of radiological in- 
filtrations seems immaterial to the pat- 
the disease state. 
the 


epidemiological correlation with typiea 


and course of 
infiltration 


tern 
However, such and 
primary atypical pneumonia in olde! 
children and adults® indieate the pos- 
sibility that acute bronchiolitis is the 
usual manifestation of primary atyp- 
infants. Cold 


ical pneumonia in 
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magglutinins are rarely,’ though oe- 
asionally,® detected in infants even 
hen the clinical pattern and epidemi- 
logical correlation with primary atyp 
cal pneumonia seem close. Patholog- 
eal study of primary atypical pneu- 
monia in adults reveals that the dis- 
ase is chiefly an exudative, necrosing 
ronchiolitis’ and it is to be expected 
that in the minute bronchioles of in- 
faney this will result in the clinical 
pattern of diffuse bronchiolar obstrue 
tion in contrast to the apparently loeal- 
ized pneumonitis of older patients. 
The specific antiviral therapy of 
acute infantile bronchiolitis with aureo- 
mycin has been of questionable value.* 
Although early reports seemed to in- 
dieate that the broad spectrum anti- 
hioties were effective in both infantile, 
childhood,'’ and adult" primary atyp- 
ical pneumonia, recent good — evi- 
dence’™® indicates that they are of no 
value. Thus, the probable correlation 
of aeute bronchiolitis with primary 
atypical pneumonia, and the enhanced 
etiological delineation of the syndrome, 
is of no therapeutic value at present. 
The acute bronchiolar obstruction of 
the disease in infants remains unaf- 
fected by attempted antiviral therapy 
and requires control through altera- 
tion of the local inflammatory reaction. 
Adrenocorticotropic hormone is 
known to inhibit the reactivity of tis- 
sue to a variety of injurious agents, 
chemieal, bacterial, and antigenic.’ In 
rheumatoid arthritis, biopsy subse- 
juent to the administration of this 
lrug, has shown a decrease in cellular 
xudate, vascularity, fibrin deposition, 
A marked de- 


rease in the bronchiolar obstruction 


ecrosis, and edema. ' 


‘f allergie asthma, apparently due to 
ie same reduction in tissue reactivity, 
apidly follows adrenocorticotropic 
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hormone therapy."* In chronie pul- 
monary fibrosis of varied etiology, this 
drug produces a rapid increase in 
oxygen diffusing capacity with de- 
creased physiological venous admixture 
probably consequent to improved dif- 
fusion across the altered alveolar mem- 
brane and to improved ventilation of 
obstructed alveoli.'” Kass, Ingbar, and 
Finland'® have demonstrated a prompt 
remission in the clinical symptoms of 
two cases of adult virus pneumonia 
subsequent to adrenocorticotropie hor- 
mone administration. Thus, from both 
laboratory and clinical evidence, it 
would seem probable that this agent 
would reduce the inflammatory exu- 
date, vascularity, necrosis, and edema 
of acute bronchiolitis, and, as in asthma 
and chronic pulmonary fibrosis, reduce 
ventilatory obstruction so that ade- 
quate oxygenation might be restored. 

In the past this end has been accom- 
plished chiefly through the use of 
agents which tend to liquefy the bron- 
chiolar exudate thus preventing its 
inspissation and obstruction. The in- 
halation of water vapor, most effee- 
tively produced by a cold centrifugal 
humidifier, is highly effeetive and, in 
most instanees, entirely sufficient for 
this purpose. The use of oxygen which 
has a marked drying and inspissating 
effect upon pulmonary secretions and 
which may obscure developing exhaus- 
tion must be closely observed and 
always covered by the simultaneous 
administration of water vapor. Car- 
hon dioxide is also an excellent lique- 
fving agent, but to avoid respiratory 
acidosis may only be used for short 
periods. It seems most effective when 
used to deliver antispasmodic, vasocon- 


strictive aerosols such as Neo-Syn- 


ephrine which may themselves be of 


value in certain instances although it 
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the carbon dioxide and 


water which exert the greater effect. 


is probably 


Epinephrine and its derivatives, sys- 


temically administered, are of ocea- 


sional value, indicating the probable 
presence of muscle spasm in some in- 
stanees. Other liquefying agents such 
as potassium iodide and hydriodie acid 
are of value but are difficult to admin- 
ister to infants. Most essential is the 
maintenance of adequate fluid and elee- 
trolyte balance not only for the control 
of respiratory alterations of pH and 
renal function, but to combat the great 
loss of water associated with hyper- 
ventilation and the consequent drying 
Postural 
little 


and aspiration even through a tracheot- 


of the bronchiolar exudate. 
drainage seems to be of value 
omy ( if some deeree of hiv h obs* ruc- 


tion exists) is usually ineffective in 
benefiting the diffuse bronchiolar ob- 
struction. In those eases which pro- 
gress despite the above measures, anox- 
emia may be lessened by whole b!ood 
transfusion, but this may be hazardous 
in the probable presence of pulmonary 
interstitial emphysema with its conse- 
quent inereased pulmonary vaseular 
resistance and possible cor pulmonale? 
Anoxie injury and edema of the cen- 
tral nervous system may be partially 
the of 


sants, and, oecasionally, lumbar pune- 


controlled by use anticonvul- 
ture to reduce intracranial pressure. 
The oceurrenee of progressive bron- 
chiolar obstruction, persistent anoxia, 
and possible eardiae failure unrespon- 
sive to any available therapy consti- 
tutes the residual danger of acute bron- 
chiolitis which demands an additional 
and agent. 
From the evidence presented herein it 


more potent protective 
would appear that adrenocorticotropic 


hormone is such an agent, providing 
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safety in the resolution of progressiy 
bronchiolar obstruction when all othe: 
resources have failed. Indeed, it a; 
pears that it is precisely those instance 
of severe progressive bronchio!ar ob 
struction, which unresponsive to al! 
usual therapy seem certain to result i 


irreversible anoxia, that respond so 
distinctly to this agent. As demon 
strated in this study adrenocortico 


tropie hormone has no effect upon the 
total duration of disease and its effect 
upon moderate bronchiolar obstruction 
is apparently no greater than that of 
the usual therapy. Thus, its routine 
use in acute infantile bronchiolitis is 
probably not indicated. However, in 
every instance, the hormone appears to 
reduce the exudate, edema, and vas 
eularity of the bronchiolar wall, there 
by restoring alveolar ventilation de 
spite the persistence of the origina! 
exudate as loose debris rattling in the 
As a single admin 
istration seems to produce this full 
resolution 


opened syvste.n. 


of obstruction a_ shorter 
course of therapy or the administration 
of single doses as needed may provide 


entirely adequate control. 


SUMMARY 


A controlled study of nineteen cases 


of infantile bronchiolitis — is 


presented which indicates that adreno 


acute 


corticotropie hormone is effective in th 
control of 
obstruction. 


inflammatory bronchiola: 


This study was initiated consequent to th 
suggestions of Dr. Charles F. Rennick and 
Captain Albert G. Miller, M.C., United States 
Army. The enthusiastic cooperation of Cap 
tain Helmi Heikkila, A.N.C., United States 
Army, and the nursing personnel, Pediatri 
Section, William Beaumont Army Hospital, 
in the collection of data was invaluable. The 
assistance of First Lieutenant Marion L. 
Hanlon in the latter portion of the study is 
gratefully acknowledged. 
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Addendum 


Since the preparation of this paper, 


the 


use of adrenocorticotropie hor- 


mone in the treatment of acute laryn- 


got 
bee 


gan, E. A.: 


the 


racheitis in preschool children has 
n reported (Turner, J. A., and Mor- 
Corticotropin [ACTH] in 
Treatment of Acute Laryngotra- 


ceitis, Am. J. Dis. Child. 83: 440, 1952) 
In comparing the course of five treated 
and five untreated severely ill patients, 
these authors were unable to detect any 
effect of adrenocorticotropie hormone 


on 
tior 


the glottie and subglottic obstruc- 
1 of this disease. 
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FEBRILE CONVULSIONS 
M. G. PererMan, M.D. 
MILWAUKER, WIs. 


N 1949 I presented a report on the 
study of 128 children with a history 
of fever convulsions. This series repre- 
sented 4 per cent of the 3,000 eases of 
childhood 


twenty-five years of private and hos- 


convulsions collected in 
pital practice, which were followed for 
from one to twenty-five years. It was, 
at that time, the largest series of ‘‘fe- 
brile convulsions’’ studied for the long- 
est period of time with the aid of elee- 
troencephalography. An arbitrary defi- 
nition was proposed, ie., ‘‘A febrile 
convulsion is a Major seizure with a 
loss of consciousness, precipitated by 
a non-specific fever of variable degree 
in a child with a potential eonvulsive 
disorder.’ 

and observation of 


the 174 


more cases require a re-evaluation of 


Further study 
these cases and addition of 
the statistics and also of the conelu- 
sions. 

Since my report Livingston has pre- 
498 children 


were all 


sented a series of with 


febrile convulsions.2 These 
seen at the hospital at the time of the 
first convulsion. As in my series, Liv- 
ingston did not inelude patients with 
the 


nervous system, such as meningitis, en- 


evidence of infection of eentral 


cephalitis, ete. His patients also had 


had no known previous convulsions. 

Livingston divided his cases into two 

groups : 
(froup A. Those patients who pre- 


sented, at the time of their initial sei- 


This study was supported by grants from 
Lederle Laboratories (American Cyanamid 
Company), Pearl River, N fr. and Abbott 


North Chicago, Til. 
Mason St. 


Laboratories, 
Address: 411 East 


zure, one or more of the following find 

ings: 
 & 

one-half hour). 


prolonged convulsion (over 
2. A foeal convulsion. 
3. Family history of epilepsy. 
4. Specific 
abnormalities. 


electroencephalographic 


Group B. Those patients who pre 
sented, at the time of their first sei 
zure, only a short, generalized convul- 
sion (one to five minutes). 

Of the 297 patients in Group A, 276 
(93 per cent) have developed chronic 
afebrile convulsions (epilepsy). Ot 
the 201 in Group’B, only six (3 per 
cent) have developed epilepsy. 

Livingston coneluded, as I had, that 
the patients in Group A had idiopathic 
epilepsy and that the fever acted as a 
trigger mechanism in the precipita- 
tion of the initial seizure. 
tients were treated with regular anti 
Patients in 


Those pa 


medication. 
Group B had ‘‘simple febrile convul- 
and were not treated. This is 
a radical change in _ interpretation 
from the findings and conelusions re 


econvulsant 


S1lons 


ported by Livingston and associates in 
1947,° and it now accentuates the im 
portanee of febrile convulsions and 
their significance in the convulsive dis 
orders. It coincides with my previous 
emphasis on the serious prognosis o! 
febrile convulsions. Of course, Liv 
ingston’s criteria for the inelusion ol 
eases in Group A automatically select 


The 


family physician who sees most of the 


the cases of idiopathic epilepsy. 
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nitial fever convulsions will do well to 
‘onsider this symptom one of the most 
serious in childhood. Attention is 
ivain direeted to the significance of the 
sequence of events in ‘‘febrile con- 
ulsions.”’ The fever precedes and 
rapidly precipitates the convulsion, 
and usually in the child under 3 years 
of age. In the infectious diseases, sep- 
ticemia, and invasion of the central 
nervous system, the convulsion usually 
precedes or accompanies the rise in 
temperature, and at any age. 

The history of febrile convulsions 
was adequately reviewed in my pre- 
vious paper.’ It has been well sum- 
marized and elaborated by Shanks in 
his recent papers.® He has aptly sum- 
marized the problem in his most re- 
cent report in which he stated: ‘‘The 
nature and significance of the isolated 
convulsion at the onset of an acute in- 
fection is of vital importance to our 
correct management of convulsions in 
childhood because upon this depends, 
by corollary, its prognosis. - Whatever 
one’s view of the nature of convul- 
sions, whether or not one believes them 
all to be epileptic, it is certain that 
some children have one convulsion or 
a short burst of convulsions and there- 
after have no more; others have re- 
eurrences, possibly not for many years 
after, and may ultimately require anti- 
convulsive treatment for the remainder 
of their lives. Some children have 
‘onvulsions associated with severe 
disease of the central nervous system 
vhich may, as in meningitis, require 
rgent specific treatment; others show 
10 demonstrable lesions, even at ex- 
mination post mortem. The differen- 
tiation between these is essential to 
heir proper management, and _ this 
vill be considered in more detail.’’ 


Shanks found that only 12 per cent 
of ‘‘infantile convulsions’’ were fol- 
lowed by reeurrence. However, 50 per 
eent of his patients with convulsions 
showed an abnormal electroencephalo- 
gram in adult life. The convulsions 
which occurred in the first year of life 
were the most benign. Shanks’ state- 
ment that: ‘‘It is fortunately still 
possible to reach a reliable diagnosis 
and achieve adequate treatment with- 
out the aid of such specialized knowl- 
edge and equipment as electroenceph- 
alography entails’’ is quite true but, 
nevertheless, electroencephalography 
has provided us with more information 
in the study of the convulsive state 
than any aid we have ever had. 

Whether a child has one or a series 
of convulsions and whether these are 
incited or produced by fever or infee- 
tion, the electrogram will usually 
furnish objective evidence of the great- 
est value in diagnosis, prognosis, and 
evaluation of treatment. In a study 
of the siblings and relatives it is of in- 
estimable value in establishing the 
hereditary origin of the convulsive 


state. 
TABLE I 

AGE FIRST SEIZURE CASES 
Under 1 yr. 73 
1-2 yr. 102 
2-3 yr. 50 
3-5 yr. 40 
5-8 yr. 32 
No record 5 
Total 302 


PRESENT SERIES 
In the present series of 302 children 
with febrile convulsions, 226 (or 75 
per cent) occurred in the first three 
years of life, and all occurred before 
10 years of age (Table I). Eighty- 
six (29 per cent) of this series of cases 


‘To = & - 


. 


_ 


Ae ke 
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had only one seizure; however, nine- 
teen (22 per cent) of these eighty-six 
patients gave a positive family history 
of convulsions, and four of these nine- 
had 


This would indicate that most 


teen patients positive electro- 


grams. 
children who have only one convulsion 


have, nevertheless, an inherited po- 
tential epilepsy and that more con- 
vulsions may be anticipated. Possibly 


they have occurred and have not been 
reported. In 
known to the 
interval has been as long as thirteen 
Only 
eighty-six patients had the single sei- 


recognized or those 


have recurrences free 


years. twenty-two of these 


zure in the first year of life. 


TABLE II 

FAMILY HISTORY ~ CASES 
Siblings affected 21 
Parents affected: 

One 32 

Both 1 
Uncles, aunts, grandparents, cousins 90 
Apparently negative 155 
No record 3 
Total (relatives affected) 144 


(48 per cent cases with positive family 
histories) 


TasLe III 

BIRTH HISTORY CASES 
Normal 201 
Abnormal* 56 
Cesarean section 12 
Premature 6 
No record 27 
Total ~ 302 

*Diseases in pregnancy, prolonged labor, 


forceps, et 


In. previous reports I have desig- 
nated the age period between 6 months 
and 3 years as the convulsive age of 
childhood.’ 


convulsions of 


Forty-seven per cent of 
all childhood 
within this thirty-month period. Four- 
teen per cent of my patients with epi- 
lepsy give a history of previous ‘‘in- 
fantile convulsions,’’ usually before 3 


occur 


‘ 
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years of age. Most of these were fe 
brile convulsions; however, the tru 
onset, at least of the final phase o/ 
epilepsy, occurs in the majority ot 
cases between 3 and 10 years of life. 
It seems that the more thoroughly 
one is able to delve into the family his 
tory, the higher is the incidence of con 
vulsions found. In 
half of the families were apparent]; 
negative (Table II). The birth 
tory was normal in 201 patients (Tabl 
III). There were 162 boys and 140 


girls. 


this series over 


his 


Electroencephalograms were done on 
180 patients. Of these, 133 (or 74 per 
cent) were positive. The findings in 
eluded the typical cerebral dysrhyth- 
mia of petit mal or of grand mal epi 
lepsy, the seattered spikes of brain in- 
jury residue, and the slow waves of 
chronie encephalitis. 


TABLE IV 


DIAGNOSIS (FINAL) | CASI 


Idiopathic epilepsy ‘ 6 
Cerebral birth injury residual, convulsions 
Convulsions 14 
Encephalitis with convulsions 17 
Brain hemorrhage residual with convulsions 
Cerebral dysgenesis 

Cerebral anoxia 2 
Rheumatic fever 2 
Miscellaneous 


Total 302 


In many cases the positive electro- 
grams helped to make or to confirm a 
All of these cases were first 
designated as ‘‘fever 
Many were so dismissed by the family 
physician. A careful history, a com 
plete examination, laboratory studies 
and electrograms made it possible t 
replace a symptomatic pseudonym with 
Time and 
especially 


diagnosis. 
convulsions. ’’ 


an established diagnosis. 
subsequent developments, 
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ecurrence of seizures, have provided 
dditional information with opportu- 
\ity for revision of diagnosis. 

The final diagnoses reveal that most 
febrile convulsions’’ have an organic 
basis (Table IV). In 48 per cent of 
the eases a definite diagnosis is not 
possible at this time, but even in these, 
thirty-four (71 per cent) of the forty- 
eight electrograms which were done 
show positive findings. One hundred 
patients started with febrile convul- 
sions and continued to have recurring 
convulsions without fever. 

DISCUSSION 

A febrile defined 
above, is a symptom of an organic 
cerebral lesion precipitated by an 
elevated body temperature. An im- 
mediate investigation should always be 
made when this symptom is precipita- 
ted. It does not oceur in a normal 
child. It does occur in about 2 per 
cent of sick children. A fever of any 
origin so the metabolism 
that it precipitates or produces a con- 
vulsion in the individual with a low 
convulsive threshold which varies with 
each child. The family history is posi- 
tive in almost half of the eases, indi- 
cating an hereditary trend which is of 


convulsion, as 


accelerates 


about the same order as in diabetes. 
The inereasing number of studies of 
febrile and infantile convulsions attests 
to the gravity of the problem and a 
gradual appreciation of its relationship 
to epilepsy. The electroencephalograph 
has provided the means to make an 
objective study of patients with con- 
ulsive disorders. 

Those who would minimize febrile 
nd single eonvulsions in childhood 
ust match the eases and the studies 
Shanks,® Zellweger,’ 
The predomi- 


f Livingston,? 
’eterman,? and others. 


FEBRILE CONVULSIONS 
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nance of evidence in the largest series 
of eases followed personally for the 
longest periods of time indicates that 
the convulsive tendency is inherited 
and as a potential hazard. It indicates 
that is the 
serious symptom in childhood and de- 


every convulsion most 
serves careful investigation. 

This study has been made to find 
answers to the questions which arise 
whenever a child has a convulsion. 

What is the cause? A diagnosis is 
possible in 52 per cent of the cases if 
the study is complete with electroen- 
cephalography. 

What is the treatment? When pos- 
sible, this should be specific rather than 
symptomatic. The plan of immediate 
therapy is outlined in Table V. 


TABLE V. IMMEDIATE TREATMENT 








1. Sodium phenobarbital, subcutaneously, in- 
tramuscularly, or intravenously, every six 
hours until desired effect. 

2. Magnesium sulfate, by mouth or by rec- 
tum, in 50 per cent solution; intramus- 
cularly in 25 to 50 per cent solution, or 
intravenously, slowly, in 20 to 25 per cent 
solution. 

3. Paraldehyde, by mouth, by rectum, intra- 
muscularly, or intravenously. 

4. Chloral hydrate by mouth or by rectum. 

5. Chloroform or vinyl ether by inhalation. 

6. Oxygen, when convulsion prolonged. 

7. Tribromoethanol (Avertin) by rectum. 

8. Spinal fluid drainage and air replacement. 








there be a recurrence—and 
Twenty-nine per cent of these 
patients had 
Fifty-seven per cent of those had posi- 
indicating that a 
second convulsion was potentially pos- 


Will 
when? 
convulsion. 


only one 


tive electrograms, 


sible at any time. 

(Seventy-four per cent of all the pa- 
tients in this series had abnormal elec- 
trograms but a definite diagnosis or 
interpretation is not possible, as yet, 
in 22 per cent of these.) 
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\N EVALUATION OF THE 


CURD-FORMING 


PROPERTIES OF MILK 


MIXTURES USED IN INFANT AND CHILD FEEDING 


BERNHARD Spur, PH.D., AaNp IrRvinG J. WoLMAN, M.D. 
PHILADELPHIA, PA, 


HE adaptation of cow’s milk as 
a dependable substitute for breast 


milk owes its suceessful achievement 


to a series of modification processes 


which were evolved gradually and 


more or less simultaneously within 


These processes 
to 
render it satisfactory for infant feed- 


the past half century. 


modify ecow’s milk in order 
ing with respect to safety, digestibil- 
and nutritional balance. 

The 


cow's 


ity, 
introduce into 


four 


modifieations 


milk one of types of 


change: (a) destruction of patho- 


genic bacteria, (b) abolition of ‘*hard- 
curd’’ properties, (¢) adjustment of 


the relative proportion of earbohy- 
and (d) dilution 
The changes represented by steps c 


and d 
number of 


drate, with water. 


are of lesser importance, for 
feeding studies are on 
in been 


fed satisfactorily on cow’s milk with- 


a 


record which infants have 
out carbohydrate addition or appreci- 
dilution." ? against 


contaminating bacteria and the elimi- 


able Protection 
nation of large, firm coagula are es- 
sential for continued success in arti- 
ficial feeding. 

Abolition of the ‘‘hard-eurd’’ prop- 
will 
vas first emphasized by Brennemann 


erties, which be discussed here, 


n 1913 and was quickly adopted by 


ll successful systems of artificial 
eeding. But it was not possible until 
iirly recently to subjeet the eurd- 


orming properties of cow’s milk and 


From The Children’s Hospital of Phila- 
elphia (Department of Pediatrics, School of 
ledicine, University of Pennsylvania). 
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numberless modifications to esti- 
by quantitative investigative 
methods. The development the 
eurd tension and eurd number tech- 
niques have made this feasible.* ° 
The a summary 
of observations intermittently 


over a period of years on the ecoagula- 


its 
mation 
of 


present report is 


made 


tion behavior of various ecow’s milk 
feeding mixtures. These milk prep- 
arations have been studied with the 


aid of the curd tension test and the 
curd number test. The curd tension 
the the 
wheel-shaped ‘‘knife’’ 
milk or a milk mix- 


test measures resistance to 


passage of a 
through clotted 
ture which has been made to coagu- 


1 beaker under standardized 


late in ¢ 

circumstances. The resistance of the 
clot or curd is measured on a seale 
calibrated in terms of grams. The 
lower the reading the softer the curd. 
All determinations are made simul- 


taneously in duplicate, and the mean 
taken as the definitive reading. 

set curd tension tests 
this study was earried out with the 
‘*standard’’ coagulant mixture recom- 
mended by the Special Committee of 
the American Dairy Science Associa- 
tion (10 ml. of a 0.45 per cent pepsin 
solution in 0.1 N hydrechlorie acid 
per 100 ml. of milk) but the determi- 
nations themselves were carried out 
at 37° and 40° ©. rather than at the 
C. 


is 


One of in 


Inasmueh 
unlike 


suggested 35 as this 
fluid that 
seereted by the infant stomach, addi- 


coagulant much 


out simul- 


fluid 


tests were earried 


with 


tional 


taneously a coagulant 
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vyhich reproduces more closely the 
physiologic’ 
tomach® (3 ml. of a 0.6 pepsin solu- 
tion mixed with 2.3 ml. of N hydro- 
chlorie acid per 100 ml. of milk). It 
must be remembered that great var- 
iations occur both in the 
tent and physical characteristics of 
milk, and in the motor and 
secretory response of the stomach to 


response of the infant 


“asein con- 
Cow ’s 


it. 
The curd number test deseribes in 
numerical pattern of 
the eurds which form when milk or 
a milk mixture is made to coagulate 
within agitated rubber bags suspended 
in a water bath after addition of a 
standardized coagulating mixture. 
The eurds which form are hardened 


units the size 


in a formalin solution and_ then 
graded according to size by passage 
through sieves. The fractions thus 


secured are weighed, and the weights 
incorporated into a formula which 
makes it possible to compare on a 
percentage distribution basis one form 
of milk with The results 
are expressed on an abitrary ‘‘curd 
number’’ seale which runs from 100 
to 300. The number 100 thus derived 
represents only large curds, whereas, 
300 innumerable 


another. 


number represents 
The higher the number, 


the smaller the curds. 


small eurds. 


The curd number tests in this study 
were performed in triplicate within 
mechanically agitated rubber bags at 
both 37° and 40° C., employing the 


same ‘‘physiologic’’ coagulant solu- 
tion described for the curd tension 
test. With each bateh of modified 
milk undergoing test one or more 


batches of plain pasteurized milk 
same souree were run 


through at the same time, for control 


from the 


purposes. 
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RESULTS 
Effect of Heat.—Table I 
rizes typical observations. It 
seen that unmodified pasteurized milk 
tends to be slightly less ‘‘hard-eurd’’ 
than 


summa- 
an be 


completely unprocessed raw 
milk. All specimens of milk tested 
had been pasteurized by the ‘‘hold- 
method (63° C. for 30 minutes). 
result 


ing”’ 
This slight 
of pasteurizing temperature confirms 
the results of an earlier study.’ 
Additional studies of the influence 
of heat upon milk are recorded in the 
when 
exposed to progressively higher tem- 


reduction as the 


observations made milks were 
peratures over increasing intervals of 
time (Fig. 1). All heating was done 
in a vessel provided with a reflux con- 
errors due to 
evaporation. Each curve represents 
the mean of five experiments, all done 
with the same batch of milk. At the 
used in the ‘‘holding”’ 
method of pasteurization, 63° C. 
(143° F.), little effect was noted even 
after 30 minutes. At 71° C. (160° 
F.), which is ‘‘flash’’ pasteurizing 
temperature, the effect was also al- 
most negligible until many minutes 
had passed. At the temperature of- 
ten used in Europe for pasteurization, 
80° C. (176° F.) the effect was greater 
and increased progressively with the 
passing of time, At 5 mintues the curd 
number was 204 and the curd tension 
was 17 Gm., or just on the border of 
what has been defined as soft-curd 
milk on the basis of another investiga- 
tion.” At 30 minutes the curd num- 
ber was 212, and the curd tension 4 


denser to eliminate 


temperature 


Gm. When the milk was raised to 
100° C. (212° F.), it beeame soft 
curd immediately, with a curd ten- 


sion of 3 Gm. and a eurd number of 
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EFFECT OF TEMPERATURE AND TIME UPON CUROLING PROPERTIES OF MILK 
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Fig. 1.—The effect of heating, in various times up to 30 minutes, on the curdling properties 
of milk is shown. Normal pasteurization has very little effect; heating to 160°F. (71°C.) pro- 
duces slightly higher curd numbers and lower curd tensions. Heating to 80°C. (used to a 
great extent in Europe) gives a pronounced effect, and heating to boiling temperatures pro- 
duces a soft-curd milk which is not changed much by prolonged heating. High curd numbers 
mean small curds, corresponding to low curd tensions. A “soft-curd milk” has a curd number 
of 200 or over, and a curd tension of 15 Gm. or less. 


TABLE II. Errects or MOpIFICATIONS Upon Curp FORMATION OF COW’s MILK 


a. No effect Lime water; dilution with water in less than 10% amounts; 
addition of corn starch derivatives; addition of fresh 
banana in less than 5% amounts. 

b. Slight effect Addition of apple syrup; Enzylac treatment; addition of 
5 to 10% of fresh banana; dilution with water in 10 to 
509% amounts. 


c. Marked effect Boiled milk; homogenized milk; lactic acid milk; commer 
(soft-eurd milks cial chocolate milk; rennet-treated milk; banana milk 
(addition of 20% fresh banana and over); marked dilu 


tion (adding 35% or more water) ; ‘‘evaporation’’; ren 
net custards; buttermilk; acidophilus and other curdled 
sour milks. Powdered milks. 
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well in the soft-curd 
ange. Further boiling induced little 
dditional change even after 30 min- 
ites. 

In nearly every experiment the 
readings secured with the curd ten- 
sion meter were considerably higher 
with the ‘‘modified’’ 


116 (Fig. 1), 


hydrochloric 


CURD-FORMING 


PROPERTIES OF MILK MIXTURES 545 
curd tension procedure recommended 
by the American Dairy Science <As- 
sociation is strictly applicable to stud- 
ies of human digestion.* Comparison 
of the determinations at 37° and 40° 
C. indicates that the higher tempera- 
ture of fever tends in general to pro- 
duee tougher and larger curds than 
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Fig 2.—Effect of dilution on curdling properties of milk shows a somewhat greater effect 


on pasteurized than on raw milk. 


ntil the dilution is about 50 per cent water to 


acid-pepsin coagulant (simulating the 
the 
‘*standard’’ test solu- 


eonditions in 
the 


eurds 


natural stomach ) 
with 
The 


his raises the question of whether the 


than 


tion. were also larger. 


The milk does not get into the range of “soft-curd milks” 
50 per cent milk. 


normal body 
difference is 


‘*hard- 


form at 
This 
prominent with 


which 
temperatures. 


those 


much more 


*For control of milk processing this some- 
what arbitrary method has been found satis- 
factory for differentiating between “hard-curd” 
and “soft-curd” milk.* 
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eurd’’ than ‘*soft-eurd’”’ 


tie acid, and precoagulation with ren- 


net also diminish the eurd tension and 
eurd (Table IT) 
**soft-eurd’’ milk.® 

little 


apple 


size 

Lime water 
Addition 

reduction 


if any influence. 
syrup gives a 


10 


modifiers 


about per cent. 


derived by hydrolysis 


corn starch have a hardly noticeable 


effect. dilution with 


water 


Step-by-step 


causes a progressive decrease 
in eurd tension and size, but the soft- 
eurd limit is not passed until the dilu- 
35 
added to milk (Fig. 2). 


tion has reached per cent water 
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milks. 
Other modifications, addition of lae- 


to the zone of 
has 
of 
of 
Carbohydrate 


of 
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nized, shows low curd tension and 
fine curds after reconstitution. 
Goat’s Milk—Many_ goat mil! 


dairymen believe that goat’s milk is 
more ‘‘soft-curd’’ than milk 
To check this hypothesis, a large num 
ber of goat milk specimens from differ 
for testing 
from a farm in the Philadelphia milk 
shed. The tests were done between 
September, 1949, and May, 1950. The 
results are summarized in Table III. 


cow’s 


ent breeds were secured 


It will be noted that raw goat’s milk 
exhibits wide variability with respect 
to eurd and eurd number, 
just as milk. There 
also the similar phenomenon of differ- 


tension 


does cow’s is 


Curp TENSION AND CURD NUMBER VALUES FoR GOAT’S MILK FROM A FARM IN 


rue PHILADELPHIA AREA 


TABLE IIT. 
NO. OF 
SPECI- 
MENS 
a. Raw goat’s milk 
Alpine 17 
Nubian 16 
Toggenburg 16 
Saanen 16 
b. Mixed pasteurized* 5 
'. Homogenized pasteurized 7 


URD TENSION 


c NO. OF 

(GM. ) SPECI- | CURD NUMBER 

. | 

MEAN RANGE | MENS | MEAN RANG 
31.2 18-55 9 120 106-135 
39.5 35-50 8 107 101-121 
23.9 15-45 9 137 105-194 
32.8 22-60 9 118 101-132 
24.2 10-42 16 128 101-202 
5.7 4-10 6 220 196-229 


*Pooled samples of milk from all four named breeds as sold commercially. 


mashed fresh banana 


Addition 


also reduees the eurds, and the soft- 


of 


eurd range is attained by a 20 per 
little 
pasteurized 


cent mixture. Enzylae seems 
different 
Evaporated milk, which is first 
and then in 


the can, forms fine eurds. 


from ordinary 
milk, 
homogenized autoclaved 
A recently introduced milk product 

the milk. 
In order to make ordinary milk from 


on market is concentrated 
this, two volumes of water should be 


added to one volume of concentrated 


milk. Coneentrated milk, which in 
addition to being concentrated has 
also been pasteurized and homoge- 


ences among breeds, the Nubian gi 
ing milk with the hardest and largest 
eurds, and the Toggenburg the softest 
In the past we 
raw 


and smallest eurds. 
have had 
goat’s milk which exhibited eurd ten- 
sion readings of about 50 Gm., and 
low curd numbers. 
The raw and pasteurized goat’s milk 
specimens tested were less hard curd 


some specimens of 


correspondingly 


than the similar forms of cow’s milk, 
but still far from the soft eurd zone. 
The homogenized goat milk specimens 
were clearly soft curd. 

The degree of 
curd tension and curd number is not 


parallelism between 
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recisely the same with goat’s milk 


s with ecow’s milk. Comparison of 
1e mean values given in Table III 
milk and Table IV for 


ecow’s milk shows that a mean curd 


‘or goat’s 


number of 220 corresponds to a mean 
urd Gm. for goat’s 
milk, but to a mean eurd tension of 
ii te for ecow’s milk. In 
other words, goat’s milk of a given 
eurd tension forms larger eurds than 
cow’s milk of the same curd tension. 
referable 


5.7 


tension of 


Gm. 


This difference is no doubt 
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fectively converts hard-curd to soft- 
eurd milk, as has been noted many 
times.* > The averages of curd num- 
ber and eurd test figures for homog- 
enized milk from six of the leading 
dairies in Philadelphia, representing 
a total of approximately 1,500 samples 
over a six-year period, are tabulated 
in Table IV. 


SUMMARY 
The curd-forming properties of 
milks and milk mixtures used in in- 
fant feeding have been studied, em- 


TABLE TV. Curd TENSION AND CURD NUMBER OF HOMOGENIZED MILK FROM SIx PHILADELPHIA 


DAIRIES: 


JAN. FEB, 
Curd tension (Gm.) 12 10 
Curd number 220 © 228 
JULY AUG 
Curd tension 8 7 
Curd number 235 251 


It will be noted that a slight seasonal fluctuational takes place. 


MEAN VALUES FoR A Stx-YEAR Periop (1940 To 1946) 


JUNE 


MAR, APh. | MAY | 
9 9 8 — 
228 226 232 240 
SEPT. oct. NOV. DEC. 
11 15 14 12 
220 203 210 209 


The variations among the 


individual dairies were of somewhat greater magnitude. 


TABLE V 


Pasteurized pooled goat’s milk 
Same milk brought to boiling temperature 
Same milk boiled for 3 minutes 
Same milk boiled for 5 minutes 


to some protein component more 
tenacious in goat’s milk than in cow’s 
milk. milk slightly 
higher globulin and albumin content 


and slightly lower casein content than 


Goat’s has a 


cow’s milk. 

An experiment designed to test the 
ffeet of heat upon the eurd-forming 
havior of milk made 
nd the data are shown in Table V. 

HTomogenized Cow’s Milk.—Of spe- 


goat’s was 


‘ial interest is market homogenized 
ilk, which was submitted to con- 
inuous investigation from 1940 


‘rough 1946. Homogenization ef- 


CURD TENSION 


(STANDARD TEST ) CURD NUMBER 


(350° c.) (37° c.) 

20 Gm. 165 

6.0 220 

2.0 

2.0 
ploying testing procedures’ which 
simulate intragastric conditions. The 


heat treatment, 


acidification and 


that 
water 


results confirm 


dilution with 


homogenization, if adequately em- 


ployed, are effective methods of elimi- 
the 
cow’s milk to form large firm coagula 
the infant and 
Fever temperatures aggravate 


nating tendency of unmodified 


in the stomach of 
child. 
the tendency to ‘‘hard formation.’’ 
Apple syrup reduces this tendeney a 
little: banana, more so; whereas corn 


starch derivatives exert no influence, 
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Goat’s milk is not as often main- 


tained, naturally soft curd but shows 
milk to- 
dilution, 


similar reaction as cow’s 


ward treatment with heat. 


and homogenization. 
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PERSISTENT SEQUELAE OF 


WALLACE LUECK, M.D.,* MINNEAPOLIS, M1 


BULBAR POLIOMYELITIS 


NN., JOHN GALLIGAN, M.D.,** Sr. PAut, 


MINN., AND JAMES F. Bosma, M.D.,*** Sarr LAKE City, UtTan 


HE prognosis for recovery from 
disability surviving 
acute poliomyelitis with cranial nerve 


in patients 
involvement has generally been con- 
sidered good.’ This impression was 
not confirmed in subsequent observa- 
tion of patients who had poliomyelitis 
in the Minnesota epidemic of 1946. 
Accordingly, as a preliminary survey, 
a series of fifty patients were reviewed 
after 
their episode of acute bulbar poliomye- 
litis.t 
majority of these patients have con- 


seventeen to nineteen months 


This survey has shown that a 


tinued to have residual impairment. 


PATIENT MATERIAL AND OBSERVATIONS 

A series of fifty patients who sur- 
vived aeute bulbar poliomyelitis were 
recalled seventeen to nineteen months 
after their aeute illness to obtain in- 
terval histories and repeated physical 
examinations. The acute illness of all 
of these patients had occurred during 
the 1946 


Minnesota, and all 


epidemic in 
at that time 


been hospitalized at the Minneapolis 


poliomyelitis 
had 
General Hospital. In a review of hos- 
pital charts, these patients were se- 
leeted the their noted 
cranial nerve involvement, in associa- 


upon basis of 


tion with little or no evident spinal in- 

This study was supported by the Hubert 
Humphrey Fund and the National Foundation 
for Infantile Paralysis, Inc. It was conducted 


it the Minneapolis General Hospital. 
*1009 Niccolet Avenue. 
**868 Lowry Medical Arts Bidg. 
**Department of Pediatrics, College of 
Medicine, University of Utah. 
+The term “bulbar poliomyelitis” is here 


sed in its most general definition as referring 
to that form of this disease in which there is 
nvolvement of cranial motor nerves. 
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volvement. Selection was otherwise 
random among the patients having this 
pattern of illness. 

During their acute illness, these pa- 
tients were observed to have a variety 
of eranial nerve motor impairments, 
the most eommon of which was weak- 
ness of the pharyngeal musculature, 
with impairment of the muscles of the 
face, of mastication, and of the tongue 
diminishing incidence. 
their 


occurring in 
Their at illness 
varied from 11% to 38 years. Thirty- 
four (68 per cent) of the patients were 
less than 17 years of age. Their hospi- 
tal stay varied from one to eight weeks. 
Tracheotomy was performed in none of 


age onset of 


these patients. 

In this inquiry, twenty-nine patients 
were seen fifteen months after onset of 
Nineteen 
two 


their acute poliomyelitis. 


were seen sixteen months, and 
were seen seventeen months after their 
acute illness. It was found that forty- 
four of these patients continued to 
have persistent or recurrent symptoms 
of cranial involvement and 


thirty-six had corresponding demon- 


nerve 


strable physical findings. 

In these patients, the pharynx was 
the most common site of disability 
(Fig. 1). The most troublesome symp- 
toms were those occurring incident to 
swallowing solid foods. Forty-seven of 
these patients had this difficulty in the 
period of acute illness and twenty- 
eight had persistent or recurrent dif- 
ficulty at the time of this inquiry. The 
patients reported a necessity for chew- 
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ing food very completely and swallow- 
ing it slowly and in small amounts. 
Some had become accustomed to 


‘‘washing down’’ their food with lib- 


eral amounts of fluid. In spite of this 
learned caution, they continued to have 
variable degrees of difficulty, sueh as 


choking, gagging, gulping, and re- 


gurgitation. 


l’orty of these patients had difficulty 











in swallowing liquids during their 
acute illness and eleven of these had 
been unable to swallow liquids for 
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Fig. 1 Duration of difficulty in swallowing solids. 
by the horizontal bars. The observation of 
indicated by the dots in the right-hand margin. 


left-hand column. 
in subsequent figures. 


periods of from one to seven days. 
Nasal regurgitation of liquids occurred 
in thirty-three of these patients during 
their acute illness and this continued 
to be a troublesome problem in sixteen 
of them at the time of the follow-up 
(Fig. 2). This difficulty 
was manifest in these patients particu- 


examination 


larly when bending forward, as when 
drinking at a fountain. There was little 
incidence of dif- 


correlation between 






abnormality 
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ficulty in swallowing solids and that o 
nasal regurgitation. 

A ‘“‘nasal’’ quality of voice was ob 
served frequently in this group. | 
was noted in twenty-five of the patient 
during their acute illness and in six 
teen the 
examination. 


at time of their follow-u 

At the occasion of the follow-up visit 
the act of swallowing and the speec! 
Th 
greater than normal effort required in 


were observed in these patients. 


swallowing was indicated commonly by 





The duration of difficulty is indicated 
of the palate in these patients is 


Patients are numbered empirically in the 


The patients identified by number in this figure bear these same number 


an associated forward thrusting of th 
head, which was in some instances com 
bined with turning or tilting of th 
head to one side. On gross inspectior 
of the pharynx significant changes i 
the contour of the posterior and latera 
wall was noted in two patients. hh 
these patients both a medialward dis 
placement of the lateral wall and a! 
anterior displacement of the posterio! 


wall were seen on one side. Distine 
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aralysis of the palate was observed in 
wenty-five (56 per cent) of the pa- 
ients. This paralysis was manifested 
neident to phonation by an asymmetry 
of elevation the palate, by 
ateralward deviation of the palate, or 
combination of these abnormal 
Paralysis of the palate was 
observed in of the twenty- 
eight patients who continued to have 
difficulty in swallowing solids. It was 
also present in all sixteen patients hav- 
ing nasal regurgitation of liquids and 


of soft 


nV a 


motions. 


sixteen 


NONE 


2 a EUUUNN - -— 
COPUENGUEN OFEUN= 


Ore 











Case number 
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An incidental observation was that the 
gag reflex was diminished or absent 
unilaterally or bilaterally in a few of 
these patients having residual impair- 
ment. Impairment of function of the 
larynx during the acute stages of polio- 
myelitis was found difficult to evaluate. 
None of the patients of this series were 
obviously aphonie. On inquiry at the 
time of the follow-up examination, ten 
patients reported persistent hoarseness 
or a lowering of pitch of the voice, 
which was manifested particularly in 





























Fig. 2.—Duration of nasal regurgitation of liquids. (See legend for Fig. 1 for comment 
regarding symbols and patient numbers.) 

in thirteen of the sixteen patients who singing. Indirect laryngoscopy was 

continued to have nasal voice. performed in thirteen patients and 

Paralysis of the palate was present unilateral vocal cord weakness was 

in three patients who had no residual seen in three of these patients.* Ad- 


impairment of swallowing and no nasal 
speech at the time of follow-up ex- 
amination. Conversely, eleven of the 
atients having recurrent difficulty in 
swallowing solids had no visible para- 
ysis of the soft palate. This disparity 
f function of the pharynx and dis- 
nguishable paralysis of the soft pal- 
te are indicated in Fig. 1, in which 
iis paralysis is indicated by a symbol. 


ditional 
possibly indicated involvement of the 


persistent complaints which 


larynx included poor volume of speech, 
frequent ‘‘clearing of the throat,’’ and 
hacking cough. Choking spells, unas- 
sociated with eating or drinking, were 
reported in three patients. 
*Laryngoscopy was performed by Drs. 
Robert Priest and Harold Ulvestad of the 


Department of Otolaryngology of tne minne- 
apolis General Hospital. 
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A particular effort was made to dis- 
cover a correlation of persistent bulbar 
sequelae with the incidence or compli- 
cation of respiratory infections. No 
significant correlation could be found. 
The one exception was that of an adult 
woman who had extensive paralysis of 
the face, pharynx, and larynx during 
her acute poliomyelitis, which paralyses 
were evident in moderate or severe de- 
gree at the time of follow-up examina- 
This pa- 
had suffered acute episodes of 
the 


tion seventeen months later. 
tient 
eighth, 


pneumonia in fourth, 





2 eu-Oeee 








Case number 
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Conversely, the occasional incident: 
illnesses which these patients expe: 
enced were occasions of exaggerati: 
of their disability as manifested | 
greater and diminishe: 
clarity of speech. 

During the acute stage of poliom: 
elitis, impairment of function of t! 
lower division of the facial nerve wa 
present in 25 of the 50 patients in thi 


dysphagia 


series and ten patients had an asso 
ciated impairment of its upper divi 
In 3 of these patients this para! 
ysis was not associated with involve 


sion. 
































Fig. 3 Duration of paralysis. of face 


eated by horizontal bars and 


eleventh, and twelfth months after her 


acute illness. The pneumonia was 
demonstrated roentgenologically in the 
first three of these episodes. Roent- 


genograms of the chest were obtained 
in all patients at the time of the fol- 
low-up examinations and all, including 
that of the exceptional patient men- 
tioned above, gave no evidence or only 
questionable evidence of pulmonary 
pathology.* 

*The roentgenograms were evaluated by Dr. 
Oscar Lipschultz, Radiologist at the Minne- 


apolis General Hospital, and by Dr. Herbert 
S. Stauffer of the Department of Radiology 


of the University Hospitals, Minneapolis. 


Persistence of evidence of paralysis of face is indi- 
the dots in the right-hand margin. 


ment of the pharynx or larynx. Fi! 
teen months later a distinet impai! 
ment of function of the lower divisio! 
of the facial nerve was found in seve) 
teen patients. This was associated wit 
impairment of function of the uppe 
division in five patients (Fig. 3 
Three patients were still unable 
close one eye at the time of this e 
amination. 

Recovery in each of these categori¢ 
of function occurred to a diminishit 
degree in successive periods of col 
valescence. Thus, fifteen of the patien 
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‘‘nasal qual- 


who reeovered from the 
ty’’ of voice reported that this recov- 
ery occurred within one month of the 
onset of the illness, and all twenty- 
nine patients who recovered from the 
impairment did so within eight months 
of their acute illness. In the remainder 
of the observation period, those pa- 
tients with persisting difficulty noted 
no conclusive evidence of improvement. 
Those patients whose disability was 
intermittent continued to have symp- 
toms of this disability at their usual 
incidence and severity. It was noted 
generally that improvement in specific 
continued and was 
greater in degree in the children (less 
than 17 years of than in the 
adults of this series. 


abilities longer 


age ) 


The possible contribution of psychie 
factors to the impairments of function 
reported and observed was considered. 
Several of the patients admitted em- 
harrassment which was appropriate to 
their impairment. Several deseribed 
themselves or were described by rela- 
tives as being of a distinctly different 
temperament than before their acute 
This difference 
consisted usually of a greater degree 
of ‘‘nervousness,’”’ concern 
usual problems, and a_ lesser 
tolerance of stress. No clear evidence 
of hypochondriasis was found and in 
no instance was their impairment ob- 
viously the expression of a neurosis. 
However, it was commonly observed 
that these forms of disability were ag- 
rravated by fatigue or excitement and, 


poliomyelitis illness. 


greater 
about 


onversely, the disability was improved 
y rest. 
DISCUSSION 
The unanticipated high incidence of 
ersistent sequelae of bulbar poliomye- 
tis places our experiences with this 
isease entity in striking contrast with 
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the experience of other observers. Wil- 
son! states, ‘‘It should be recognized 
that there is almost 100 per cent re- 
covery of the pharyngeal muscles if 
life ean be preserved through the first 
week of the disease.’’ This is in ac- 
cord with the earlier experience of 
Durand,? of Shambough, Harrison, and 
Farrell,* and the more recent experi- 
ence of Green.* Peabody, Draper, and 
Dochez® agree with this impression but 
mention a single patient in whom 
paralysis of the face and tongue per- 
sisted for an unspecified period of time. 
Brahdy and Lenarsky* in 1933 stud- 
ied 123 patients with cranial nerve 
lesions due to poliomyelitis. They 
found that swallowing difficulty was 
relieved in the majority of their pa- 
tients within a week. However, they 
reported five patients who were unable 
to swallow for a period ranging from 
twenty-one to seventy-one days. These 
patients were later studied at intervals 
of three and one-half to six months 
from the onset of their acute illness, 
and at this time, these patients con- 
tinued to have subjective complaints, 
such as an the 
pharynx and a husky or nasal voice. 
One of these patients continued to have 
difficulty in swallowing. Four of the 
five patients had physical findings of 
residual cranial nerve weakness at the 
end of this observation period. 
Significant comparisons may be 
made between the recovery of these 
eranial nerve and the 
usual pattern of recovery of paralysis 
of spinal involvement. Thus, there is 
a relatively rapid recovery within the 
first few weeks of the acute disease. 
Thereafter the progress of recovery di- 
minishes. Furthermore, the recovery is 
erratic and relatively unpatterned, 
much like that in polio-paresed limbs. 
The difficulties of deglutition and 


excess of saliva in 


innervations 
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speech behave also like other motor 
impairments in that they are accen- 
tuated incident to intercurrent illness, 
fatigue, or psyehie disturbance. 

The persistence of impairment noted 
would indicate that the involvement of 
the motor nuclei of the cranial nerves 
in acute poliomyelitis is of greater 
severity as well as of higher incidence 
compared to that noted in previous 
years. 


SUMMARY 


Residual neurological impairment 
has been reviewed in a series of fifty 
patients seventeen to nineteen months 
after their acute bulbar poliomyelitis. 
Unexpectedly, a high incidence of per- 


At 


the time of this follow-up examination 


sistent disability has been found. 


88 per cent of the observation group 
continued to have symptoms of cranial 
This 


was demonstrated at physical examina- 


nerve involvement. involvement 
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tion in 72 per cent of this group. T 
schedule of recovery from these d 
abilities and the circumstances of th 
later examination are similar to th« 
noted in patients having persisting 
motor impairment after ‘‘spinal par: 
lytie’’ poliomyelitis. 
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HE human pathogenicity of Bacil- 

lus pyocyaneus and the character 
of the infections produced were de- 
lineated by Fraenkel’s' classical de- 
scription in 1917. The dermatosis 
produced by Pseudomonas is known 
to dermatologists as ecthyma gangrae- 
nosum and has been described in the 
American literature.2. Hematogenous 
skin infections with Pseudomonas aeru- 
ginosa have also been deseribed.’ Al- 
gangrenous stoma- 


though or 


titis, was onee common, especially in 


noma, 


pest houses, the number of these eases 
produced by Pseudomonas cannot be 
accurately determined. Kerby,‘ in a 
critical review in 1947, accepted only 
Ps. aeruginosa 

The following 
infections from 


€ 
« 


thirty-nine cases of 
haeteremia in children. 
illustrate that 
Ps. aeruginosa seem to have become 
frequent following the wide- 


spread and indiscriminate use of anti- 


eases 


more 


hioties, 
CASE REPORTS 
Noma 
Case 1.—A 10-month-old white male 


vas admitted on May 26, 1948, be- 
ause of severe measles of two days’ 
luration, accompanied by diarrhea. 
lhe patient had been given penicillin 
or five days before admission. Shigel- 
paradysenteriae (Boyd 119) was 
solated from the stool. Following the 
sual course the measles subsided, but 
of a secondary pneumonia 


I 


ecause 

From the Pediatric Service and the Surgical 
esearch Unit of the Surgical Service, Brooke 
rmy Hospital, Brooke Army Medical Center, 
ort Sam Houston, Texas. 


qr 


or 


100,000 units of penicillin were ad- 
ministered twice daily. On the tenth 
hospital day the patient developed a 
bilateral, ulecerating, purulent con- 
junctivitis with extreme swelling of 
both lids and sloughing of the lid 
margins. Similar lesions in the mouth 
and nose resulted in sloughing of the 
palate and nasal septum. Ps. aeru- 
ginosa was recovered in pure culture 
from these lesions. The erosion eventu- 
ally spread to the skin surface around 
the mouth and nose. Despite special 
nursing care, the mouth was filled with 
thick, foul, greenish yellow pus most 
of the time. There was also marked 


recrudescence of the diarrhea, and 
Pseudomonas was the predominant 
organism on culture. The same or- 


ganism was recovered from the blood 
and was found to grow in 5 units per 
milliliter of penicillin and 20 units 
per milliliter of streptomycin. Treat- 
ment consisted of supportive therapy, 
penicillin, streptomyein, and sulfadia- 
zine. The infant became weaker, 
comatose, and expired on June 14, 
1948. At autopsy, multiple small sub- 
mucosal abseesses were found through- 
out the colon and on the surfaces of 
both lungs. Sections of these lesions 
were infiltrated with gram-negative or- 
ganisms which were identified on cul- 
ture as Ps, aeruginosa, 


Pyoderma Gangrenosum 


Case 2.—A 4-month-old Latin-Amer- 
ican male infant was admitted to 
Brooke Army Hospital on April 17, 
1951, beeause of recurrent diarrhea. 
On physical examination, the patient 
was found to be an extremely de- 
hydrated acidotie infant of 10 pounds. 
No enterie pathogens were recovered 
on repeated stool examinations. Duo- 
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denal drainage revealed normal enzyme 
content. Diarrhea persisted in spite 
of vigorous therapy which included, 
in addition to appropriate parenteral 
fluids, penicillin 200,000 units twice 
daily. On May 17, 1951, penieillin 
was discontinued and chlorampheni- 
ad- 


col, 15 mg. per kilogram, was 

Fig. 1 (Case 2). 1, Pyoderma gangrenosum 
ministered. Two days later, punched- 
out uleers 1144 em. in diameter ap- 
peared on the buttocks (Fig. 1). 
There was minimal reaction at the 


margins of these lesions. During the 
next four days they enlarged and be- 
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‘ame gangrenous. Similar lesions a; 
peared over the entire body and tl 
infant became jaundiced. On May 1: 
Ps. aeruginosa, not present in tl 
stool on admission, became the dom 
nant organism. The patient’s ten 
perature rose to 104° F. on May 24 
The infant died May 26, 1951. Gran 





lesions 


on the fifth 
B. pyocyaneus septicemia. 


day. 3B, Metastatic 


negative rods were demonstrated in 
the microscopic sections from biops 
specimens of the lesions on the but 
toecks (Fig. 2). This organism w: 
identified as Ps. aeruginosa and wi 
the same organism as that recover‘ 
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aily from the blood during the last and ulcers in the gastrointestinal 
e days of life. The organism was _ tract. 

sistant to sulfadiazine, penicillin, Septicemia 
treptomyein, aureomycin, chloram- Case 3.—This premature 4 pound 
henicol, terramyein, polymyxin, and white female was delivered Dee. 13, 





ig. 2.—A, Cross section of an arteriole invaded by B. pyocyaneus. B, Tangential section of 
vessel wall invaded by B. pyocyaneus.* 


acitracin. An autopsy was performed 1948, by Cesarean section because of 
uur hours after death and pure eul- placenta previa. The cord, upon open- 
ire of Pseudomonas was recovered ing the uterus, was pulseless and the 
rom heart blood, spleen, skin lesions, infant atonie and eyanotie. After re- 


*These microscopic sections were prepared by Mary Ferguson, M.T. 
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suscitation the infant seemed normal 
except for a foreeps laceration behind 
the right ear. Prophylactic penicillin 
was administered in doses of 100,000 
units twice daily. On the fifth day 
she refused feedings, became restless, 
and inflammation was noted around 
the laceration behind the right ear. 
This rapidly beeame hemorrhagie with 
a necrotic center. Cultures of this 
lesion were identified as Ps. aeruginosa 
and the same organism was isolated 
from the blood. Numerous maculo- 
papular nodules were noted over the 
entire body, which became hemor- 
rhagie and necrotic, forming uleers 
with rolled edges. There was mini- 
mal reaction at the margin of these 
lesions. The patient developed scler- 
edema on the eighth day. Therapy 
consisted of penicillin, streptomycin, 
sulfadiazine, and repeated blood 
transfusions. Seleredema_ subsided 
by the tenth day. No new abscesses 
developed, although a lesion behind 
the right ear and another on the 
mucocutaneous junction of the anus 
became black and necrotic. The liver 
was enlarged and contained several 
nodular masses. The organism re- 
covered was reported to grow on 300 
units per milliliter of penicillin, 100 
units per milliliter of streptomycin, 
and 10 mg. per cent of sulfadiazine, 
but in vitro was inhibited by a com- 
bination of these three agents in the 
same concentrations. So long as all 
three were given, blood eultures were 
sterile and the patient steadily im- 
proved. Attempts to discontinue any 
of them singly, however, resulted in 
a return of bacteremia and fever. 
After thirty days of therapy all the 
lesions had disappeared and medica- 
tion was discontinued. One year 
later, the patient was normal except 
for a severe ‘cicatrix closing the right 
nostril. 
Diarrhea 


Case 4.—This one-year-old white fe- 
male was admitted to Brooke Army 
Hospital on June 18, 1947, with a 
chief complaint of diarrhea of two 
months’ duration. She had been hos- 
pitalized elsewhere on several dif- 
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ferent occasions and had been in t 
referring hospital for two weeks priv 
to transfer. Penicillin, 100,000 uni 
three times daily, had been a 
ministered throughout this hospitaliz 
tion. Ps. aeruginosa was the predon 
nant organism in stool cultures. T! 
patient was severely marasmic, « 
hydrated, and appeared both acute! 
and chronically ill. There were 
localized physical findings of impo: 
tance. Temperature persisted at 101 
I’. She had sixteen to twenty fou! 
smelling, soapy, green stools a day 
Continuous intravenous infusions o! 
glucose, blood, electrolytes, vitamin 
C, thiamine, and Solu-B were mai: 
tained. Wasting continued and th: 
patient expired on the fourth hospita! 
day. At autopsy, the significant find 
ings were limited to the abdomen 
There were many ulcers, 1 em. in 
diameter, with rolled borders 
undermined edges in the terminal 36 
inches of the ileum and cecum and 
the proximal 12 inches of the colon. 
There was little reaction around these 
lesions and they resembled exact!) 
those seen in pyoderma gangrenosum 
due to Ps. aeruginosa, Gram-negativi 
rods were infiltrated throughout th 
margins of these ulcers and Ps. aerv 
ginosa was identified in pure culture 
from these lesions. The wall of tli 
ileum was markedly thickened to four 
times the average thickness, and micro 
scopic examination demonstrated 
many gas bubbles in a large gas-filled 


and 


space between the mucosa and tli 
muscular wall. Pathological diag 


nosis was pneumatosis cystoides i! 
testinalis. 


Acute Upper Respiratory Tract 
Infection 


Case 5.—A 7-week-old white ma 
was transferred to Brooke Army Hos 
pital Feb. 3, 1951, for plastie repair « 
a congenital harelip and cleft palat: 
Weight was 8 pounds 5 ounces, an 
length, 20 inches. On physical exan 
ination, the child was found to hav 
a purulent respiratory infection. Cu 
ture revealed a Staphylococcus aurev 
coagulase positive. White blood ce 
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sunt was 15,200. Prior to surgery, 
he child was given 150,000 units of 
enicillin twice daily to control the 
espiratory infection. As a prophy- 
lactie measure, this was continued 
ifter the infection had subsided. Sur- 
very was delayed by a heavy schedule 
and after two weeks there was a re- 
eurrence of his upper respiratory in- 
fection. Smear and culture of the 
exudate contained only Ps. aeruginosa, 
not sensitive to penicillin, streptomy- 
ein, or chloramphenicol, but very 
sensitive to polymyxin B_ (Aero- 
sporin*). When this antibiotic was 
given in a dose of 244 mg. per kilo- 
gram of body weight, the infection 
subsided in thirty-six hours. 


Acute Lower Respiratory Tract 
Infection 


Case 6.—A premature male infant 
of seven months gestation, weighing 3 
pounds 4 ounces, was placed on pro- 
phylactie penicillin, 100,000 units 
daily, shortly after birth on Dee. 13, 
1951. On Jan. 17, 1952, the child 
developed respiratory difficulty with 
marked sternal intercostal retraction. 
White blood cell count was 16,000. 
Kosinophil count was 778 per eubie 
millimeter. X-ray showed mottled 
densities throughout both lung fields. 
The predominant organism on naso- 
pharyngeal culture was Ps. aeruginosa 
resistant to penicillin, streptomycin, 
aureomyein, terramycin, and chloram- 
phenicol, and only slightly sensitive to 
polymyxin B. The latter antibiotic 
was nevertheless administered in a 
dose of 2.5 mg. per kilogram per day 
or a period of six days with no 
change in the elinieal findings or 
radiological examination. The or- 
vanism recovered was very sensitive 
0 aeetie acid and the patient re- 
ponded to an environment of nebu- 
zed acetie acid. 

Case 7.—A 24-year-old white fe- 
iale who had been in the nephrotic 
tage of glomerulonephritis for one 
ear was admitted to Brooke Army 
lospital on Feb. 28, 1949, because of 
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a severe cough. Diffuse pneumonic 
infiltration was noted on x-ray exam- 
ination. She had been receiving pro- 
phylactic penicillin, 100,000 units 
three times daily, for a period of 
months as an outpatient, because of 
recurrent respiratory infections. Ps. 
aeruginosa was the predominant or- 
ganism in nasopharyngeal and sputum 
cultures. This organism was sensitive 
to streptomycin and the patient re- 
sponded to 0.25 Gm. administered 
every six hours. 


Chronic Lower Respiratory Tract 
Infection 


Case 8.—A 9-year-old white male 
with bronchiectasis was admitted to 
the hospital on July 27, 1951, beeause 
of a recrudescence of symptoms, in- 
eluding fever, cough, and purulent 
sputum. The predominant organism 
at that time was a coagulase-positive 
Staph. aureus. With penicillin 
therapy, the patient improved and was 
discharged on oral penicillin, 100,000 
units twice daily. He was readmitted 
on August 14 with another recru- 
desecenece. He was producing profuse 
amounts of greenish purulent material 
from whieh Ps. aeruginosa was re- 
covered in pure culture. Fortunately 
this organism was sensitive to terra- 
myein, and although the patient was 
critically ill for several weeks, his 
chest eventually became clear and his 
sputum nonpurulent. He has re- 
mained well on intermittent courses 
of terramyein since discharge from the 
hospital on Oct. 6, 1951. 

DISCUSSION 

Additional eases could be cited, but 
these are typical of our recent ex- 
perience with infection caused by Ps. 
aeruginosa, One factor these patients 
have in common is prolonged antibiotie 
therapy, usually penicillin. 

Of all the 


bacteria, Ps. aeruginosa is one of the 


potentially pathogenic 


most resistant to chemotherapeutic and 
antibiotic agents. It has been shown 
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in experiences with intestinal antisep- 
and general antibiotic therapeu- 
that an 
antibiotic increase enormously in num- 


sis® 
sis® * organisms resistant to 
ber and become a predominant part 
of the When Ps. 
ginosa was the predominant organism 
the 


81.9 


local flora. aeru- 


isolated from stools of patients 


with diarrhea, per cent gave a 


recently received 


Accompanying 


history of having 


antibiotic therapy.* 
aureomycin therapy for eystie fibrosis 
of the fre- 
quency 


pancreas, a decrease in 


of staphylococcal infections 
and an inereased frequency of death 
from Pseudomonas pneumonitis’ have 
been observed. The appearance of in- 


feetion due to gram-nega- 
tive bacillary flora in the upper re- 
spiratory tract as the result of penicil- 


lin antibiotic 


symptoms 


and broad spectrum 


therapy of gram-positive respiratory 
infections has been reported by Me- 
Curdy and Neter.'® 

Ps. 
antibioties and 
all 
feetions give little hope for antibiotic 
help. <A 
fection must therefore be caleulated in 
the 
broad spectrum antibioties. 
Ps. 
sions ¢linieally is necessary if a fatal 
Cutaneous 


aeruginosa is resistant to many 
some strains show re- 


sistanee to antibioties. Sueh in- 


real risk of Pseudomonas in- 


prolonged use of penicillin or 


Reeognition of aeruginosa le- 
outeome is to be avoided. 
lesions are sufficiently characteristic to 
be recognizable on sight. The primary 
lesion appears innocuous and resembles 
a small, eechymotie area which rapidly 
becomes necrotie and ulcerated. The 
uleer then spreads around the pe- 
riphery with a minimum amount of re- 
action in the adjacent (Fig. 
1, A). Although the patient may be 
afebrile, blood cultures at this point 
the 


tissues 


are usually positive. If process 
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is not then checked, the patient d 
velops pyemia and multiple metastat 
lesions (Fig. 1, B). The uleers in t! 
in Case 4 r 
sembled exactly those seen on the ski: 


gastrointestinal tract 
Destruction of the deeper layers of t! 
the 
these ulcers, resulted in the eseape o 


bowel, by burrowing action « 

gas between muscle layers (pneum: 

tosis cystoides intestinalis). The latt: 

is also an unusual condition, less than 
twenty-five cases having been reported 
in children.” 

A biopsy specimen was taken from 
the edge of a black neerotie lesion on 
the buttocks of Case 2 from which cul 
Staphy 
See 


tures showed Pseudomonas, 
locoeei, and gamma Streptococci. 
this 
tissue-gram technique showed skin and 
(Fig. 2 


The epidermal cells were separated as 


tions from biopsy stained by 


underlying areolar tissue 


There was separation o! 
Throughout the 


by edema. 

the collagen fibers. 
dermis and subeutaneous tissue many 
long, gram-negative rods 


These 


dense clusters about 


scattered, 
rods, massed in 
the 


mens, were interpreted to be Pseudo 


were seen. 


vascular lu 


Gram-positive ecoeei were not 
There was no 


monas. 
seen in this specimen. 
leukoeyte response. 
This histological picture is simili 
to that deseribed by Fraenkel’ in 
study of twenty-six cases of Pseud 
monas infections of which  sixte 
showed ecthyma gangrenosum. I! 
eoneluded that the finding of 
shaped bacteria in the walls of t! 
blood vessels at the site of infeetiv 
established the anatomical diagnosis 
B. pyocyaneus infection without ¢ 
tural identification. The clinical pi 
ture in any site was that of circu 


Tou 


seribed necrosis. 
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The choice of therapy is dependent 
:areful in vitro sensitivity 
In spite of its toxicity, Aero- 


ipon 

tudies. 
sporin’? is indicated in severe infec- 
tions in view of the poor prognosis, 
provided the organism is sensitive to 
this antibiotic. Work previously pub- 
lished by two of us'*® suggests that 
combined therapy with penicillin, 
streptomycin, and sulfadiazine may be 
effective even though the organism is 
moderately resistant to all three. In 
vitro, Ps. aeruginosa is inhibited, to a 
large extent, in the presence of a com- 
three drugs even 
though it grows well in the presence 
of any one or other combination of 
them. It has been shown that drug 
resistance to very high concentrations 
develop rapidly from one to three cul- 


bination of the 


ture transfers when only one of the 
When the three 
drugs were combined, this resistance 
did not develop until from six to nine 
transfers had been made. In Case 3, 
when attempts were made to discon- 
tinue any of the three, blood cultures 
again became positive and multiple ab- 


drugs was employed. 


scesses appeared. 

Prolonged treatment is usually 
When effective therapy is 
employed, the blood culture becomes 
negative, and metastatic abscesses are 
The ulcerations of the skin 
become clean and necrosis ceases. The 
granulation tissue which remains be- 
comes more normal in appearance and 
the uleers heal. Residual 
ind marked searring, may, however, 
be evident. Such patients show agglu- 
tination titers as high as 1:1,000 
igainst the responsible organism." 


necessary. 


absorbed. 


tissue loss 


CONCLUSIONS 


1. Pathogenicity of Ps. aeruginosa 
seems to be enhanced by prolonged 
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and indiscriminate antibiotie therapy. 

2. The elinical and microscopic ap- 
pearance of the skin lesions produced 
by this organism are very characteris- 
tie. 

3. Sueeessful therapy is dependent 
upon careful in vitro sensitivity 
studies. 
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CONGENITAL PULMONARY STENOSIS WITHOUT CYANOSIS 
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ULMONARY stenosis is most often 
associated eardiae de- 
fects, such as dextroposition of the 
septal defect, 
Patients having, 
stenosis, 
or de- 


fects are usually cyanotie from birth 


with other 


aorta, ventricular or 
atrial septal defect.’ 
pulmonary 


these associated 


in addition to 


one more of 


or early childhood. Stenosis of the 
pulmonary valve may oceur as an 
isolated lesion or associated with 


patency of the foramen ovale; these 
patients may be acyanotie throughout 
life or be cyanotic only terminally. 
It is this latter group of patients who 
will be discussed in this review. 
Valvular pulmonary stenosis as an 


isolated lesion or associated with an 
interatrial communication has _ been 
considered rare.:* In Maud Ab- 
bott’s' series 1,000 patients with 
congenital heart disease, 110 patients 


had pulmonary stenosis and eighty- 


of 


five of these were associated with an 
interventricular septal defect. Of the 
other twenty-five patients, sixteen 
were an interatrial 
septal defect and nine patients had 
isolated pulmonary stenosis with in- 
In 1949 Greene and associ- 


associated with 


tact septa. 
ates* reviewed the literature and were 
able to find only sixty-eight cases of 
proved isolated pulmonary stenosis. 
Likewise, in over 50,000 autopsies per- 
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formed at the Department of Patho 
ogy at the University of Minnesota 
only three cases of isolated pulmonar 
stenosis have been found. Dow and 
co-workers‘ had previously commente« 
upon the disparity which exists bé 
tween the infrequent  pathologica 
diagnosis and the apparent frequency 
of the clinical cases. 
With the development 
techniques in cardiac surgery, it 
apparent that more specific diagnoses 
must be made in that group of patients 
commonly referred to as_ having 
“acyanotie congenital heart disease.” 
Almost without exception, the patients 
in this review were initially diagnosed 
as having a “septal defect.” Adams 
and associates’ have recently pointed 
out the value of newer diagnostie aids 
in patients with pulmonary stenosis 
It is the purpose of this review to re 
importance of recog- 


of newe! 


1S 


emphasize the 
nizing this lesion and to discuss the 
clinical and laboratory features as well 
as the prognosis, course, and therapy) 
of patients with isolated pulmonary 
stenosis. 


MATERIAL AND METHODS 


From the material of this clinic, 
twenty-three patients with pulmonary 
stenosis in was not 
present will be reviewed. The diag- 
nosis was confirmed by cardiac cathe 
terization in seventeen patients, b) 
surgery without catheterization i 
three patients, and the clinical and 
laboratory findings in the remaining 
three patients are quite typical of th 
lesion. 


whom cyanosis 
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The patients were evaluated by the 
clinieal history, the physieal examina- 
tion, the electroecardiogram, the roent- 


genological examination, by cardiac 


catheterization, and by oximeter 


studies as described in previous re- 


views. 
Eleven patients have had surgery, 
follow-up of five 


and a_ six-month 


patients will be briefly discussed. 
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symptoms until early childhoo: 
Thirteen of the patients ultimately dé 
veloped symptoms and ten patient 
were free of symptoms at the time o 
follow-up. Dyspnea on exertion wa: 
the typical complaint and was mor 
uniformly present in the older 
group. Only three of nine patients 
over 15 years of age were symptomatic 
The dyspnea varied from mild (1+ 


ag 


Correlation of Age 
with Onset of Dyspnea 
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Age at onset of dyspnea 
Fig. 1 Graph showing the age of onset of dyspnea. Note the number of patients who 
developed dyspnea before 10 years of age. 


RESULTS 

Clinical Findings—A summary of 
the the 
three patients can be seen in Table I. 


elinieal findings in twenty- 
There appears to be no sex predis- 
position. Twelve patients were males 
and eleven were females. 

The age range was from 20 months 
29 Fifteen of the twenty- 


three patients were under 15 years of 


to vears. 
age, only two patients were over 20 
years of age, and no patients were over 
30 years of age. 

The onset of symptoms was rather 
insidious and no patients developed 





with only minimal limitation of ac 
tivity to marked (4+) with almost 
complete ineapacitation. Fig. 1 shows 
graphically the relationship of the age 
of the patient to the onset of dyspnea 

Three patients pre 
cordial pain on exertion and anothe: 
patient (29 years of age) had only 
mild dyspnea but had recurrent pal 
pitation and and 
quently developed several episodes o! 
tachyeardi: 
associated with heart failure. 

No patients gave a history of squat 
ting as is quite typical of patients wit! 
tetralogy of Fallot. 


experienced 
dizziness subse 


paroxysmal ventricular 
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Analysis of the growth and develop- 
ent by the Wetzel Grid technique in 
ighteen of the patients can be seen in 
[fable II. According to this method, 
the data from the majority of patients 
fell into the A,, M, B, channels or the 
average physique channels and the 
speed of growth appeared to be nor- 
mal. 

None of the twenty-three patients 
was cyanotie, either by clinical appear- 
evidence of desaturation 
Two additional pa- 
tients were acyanotie clinically, but 
had slight desaturation of their arte- 
rial blood, suggesting the probability 
the foramen 


anee or by 
of arterial blood. 


of minimal pateney of 
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similar to comparable patients as re- 
ported in previous reviews.* * °™ 

Electrocardiographic Findings.— 
Electrocardiograms were available for 
review on twenty-two of the twenty- 
three patients. Two patients had only 
the standard lead tracings, the other 
twenty patients had additional uni- 
polar lead tracings. 

Axis deviation greater than 90 de- 
grees was present in nineteen of the 
tracings. Quite definite 
right ventricular hyper- 
trophy as determined by the stand- 
ards of Sokolow and Lyon® and Veasy 
and Adams’ was present in’ eighteen 
of the twenty patients with unipolar 


twenty-two 
evidence of 


ovale. lead tracings. The tracing of one 
TABLE IT. ANALYSIS OF THE PHYSIQUE AND THE SPEED OF GROWTH 
Lowest channel A, A,A, <A,MB, B, B, B, Total No. of 
Patients 
No. of patients 0 1 15 ] 1 18 
Lowest auxodrome  0-2% 2% 15% 67% 82% IB% 
No. of patients ] 9 2 2 18 


Clubbing of the digits was uniformly 
absent. Only three of the patients had 
a precordial bulge of the chest. <A 
systolie thrill was palpable in the pul- 
monary region in fifteen patients or 
approximately two-thirds of the eases. 


A loud (grade 3-4) systolie mur- 
mur in the pulmonie region was 
present in all patients. The pul- 


monary second sound was decreased 
in intensity or obscured by the mur- 
mur in all but one patient. Diastolic 
murmurs were uniformly absent. 

The blood pressure was not 
sidered to be significantly abnormal in 
Only two of the 
patients had anomalies. 
One patient was a deaf-mute and the 
other patient had neurofibromatosis. 

The clinieal history and findings of 
the patients in this series were quite 


con- 


any of the patients. 
extracardiae 


patient was suggestive of right ven- 
tricular hypertrophy and one patient’s 
tracing showed no evident hyper- 
trophy. Abnormal elevation of the P 
wave in Lead II was present in five 
tracings. Peaking of the P wave with- 
out abnormal elevation was present in 
the majority of patients. Right bundle 


branch block was present on the 
tracings of two patients. 
These results with regard to the 


electrocardiographie findings are com- 
parable to those mentioned in previous 
reviews. Orme and Adams" 
have recently attempted to correlate 
the electrocardiographie findings with 
intracardiae pressures in patients with 
In patients 


5, 9, 12 


congenital heart disease. 
with isolated pulmonary stenosis, they 
found only slight correlation of elee- 
trocardiographic right ventricular 
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hypertrophy with right ventricular 
pressure as determined by cardiac 
catheterization. 

Roentgenological Findings.—T he 
lesion of isolated pulmonic stenosis 
appears to be also a_ roentgenologic 


entity and when the characteristic find- 
ings are present, add considerably to 
The 
right 


confirming the elinieal diagnosis. 


typical roentgen findings are: 


ventricular hypertrophy, a dispropor- 
tionate enlargement of the main pul- 


monary artery segment and the left 


Fig. 2.—-Roentgenogram of 
found in valvular pulmonary 
monary artery segment: a 
the right; normal peripheral 


patient C. J., a 20-year-old male, showing the typical chang 
right ventricular hypertrophy; enlargement of the pul 
disproportionate enlargement of the left pulmonary artery over 


stenosis 


and vascular 


root shadow as compared to the right 


root shadow, and normal or slightly 


decreased diameter of the peripheral 


vascular markings (see Figs. 2 and 
3). These characteristie findings were 


present in sixteen of the patients, in 
six the 
suggestive, and in one ease the findings 


eases roentgen findings were 


were atypical, 
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The 


by x-ray in all of the patients. 


right ventricle was enlarge: 
Th 
main pulmonary artery was abnor 
mally prominent in twenty-two of th: 
twenty-three patients. 


tionate 


A dispropot 
the left 
shadow as compared to the right root 


enlargement of root 


shadow was present in seventeen of 


the patients’ x-rays. Twenty patients 


to have norma! 


vascular 


were considered 
and 


three patients had decreased periph 


peripheral markings, 


eral vascular markings by x-ray. 





markings. 


Angiocardiography was performed 
on only two patients as it was felt that 
this procedure was usually not neces 
Other 


commented 


sary to confirm the diagnosis. 
investigators* * '''° have 
previously on the rather typieal roent 
gen findings. 

Physiological Findings—P hy sio 


logical studies are necessary to con 
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rm the diagnosis of isolated pul- forming these procedures have been 
monary stenosis based on clinical evi- previously described.* * * * * *° 

lence. Of physiological aids, cardiac Cardiae catheterization was _per- 
eatheterization, arterial oxygen satu- formed on seventeen patients. None 
ration, ecardiae output, oximeter of these patients had evidence of an 
studies, and circulation times are the additional lesion complicating the pul- 


most useful. The methods of per- monary stenosis. In the fourteen pa- 





Age: 54 yrs. ‘s 3 Age: 9 yrs. 


Fig. 3 Roentgenograms of patient S. K., at 5%4 months, 11 months, 5% years, and 9 
rs. showing progressive cardiac enlargement with age. Note that in early infancy the 
called ‘‘poststenotic dilatation’’ of the main pulmonary is not as evident as it is later. 














568 THE 
tients where an arterial blood sample 
was obtained, the arterial oxygen satu- 
ration was within normal limits (above 
94 per cent).’’ The point of stenosis 
was considered to be valvular, not in- 
fundibular, in all of the patients who 
The 


tricular pressure was elevated in six- 


were catheterized. right ven- 
teen of the patients and varied from 
40/-8 to 260/0 mm. of mereury. In the 


one remaining eatheterized patient, the 
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the right ventricle on x-ray, and h 
had suggestive right ventricular hype 
trophy on the electrocardiogram. 

In patients tested, oximet: 
studies were within normal limits. 
Eleven patients have ha 
surgery in an attempt to relieve ti 
Twi 


patients had a disseetion type pul 


four 
Therapy. 
stenosis of the pulmonary valve. 


monary valvulotomy’® and nine pa- 
tients had a Brock’ *° type of valvu 





right ventricular pressure was 25/10  lotomy. 
4% 
a 
Age: /O yrs. 10 MoS. 
Fig. 4.—Roentgenogram of patient S. K., 10 years, 10 months of age, one year fol 
lowing a pulmonary valvulotomy. Note decrease in cardiac size and increase in lung mark 
ings in comparison with Fig. 3, d. 


mm. of mereury and the pulmonary 
artery pressure was 3 


eury. 


2 mm. of mer- 
The pressure findings in this 
patient are somewhat similar to those 
patients reported to have idiopathic 
dilation of the pulmonary artery al- 
though the pulmonary artery pressure 
in this patient is lower than in the re- 
In 
symptomatic, he had enlargement of 


ported cases. addition, he was 








One patient expired at the time o 
surgery while the pulmonary arter 
was being exposed. The remainin 
ten patients appear to have benefit 
from surgery. 

Five patients have not had a su 
ficient follow-up period to adequate! 
evaluate the effects of surgery. T! 
remaining five patients have been fo 
lowed from six to twenty months sin¢ 
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ie time of their surgery. These five 
had striking 
atic improvement. Three of 
ad moderate to marked dyspnea while 
wo had mild dyspnea before surgery. 


sympto- 
them 


atients have 


following surgery, the five patients 
stated that their dyspnea was much 
mproved and all of them are taking 
part in athletic activities 
with only minimal to mild symptoms. 
Two patients had precordial pain with 
exertion preoperatively and have ex- 


gym and 


perienced no pain postoperatively. 
The systolie thrill and murmur have 

remained unchanged since 

Four of the five patients have de- 


surgery. 


veloped soft blowing diastolic mur- 
murs along the left upper sternal 
border probably due to some pul- 
monary valve insufficiency. It is be- 
lieved that sufficient time has not 


elapsed since surgery to significantly 
alter the preoperative roentgen and 
electroecardiographie findings. 

Two patients have had postoperative 
their right ven- 
In one patient the 


determination of 
tricular pressure. 
right ventricular pressure was reduced 
from 260/0 preoperatively to 60/0 two 
weeks after surgery (see Fig. 4). In 
the other the 
right ventricular pressure was 99/11 


patient, preoperative 


mm. of mereury, and three months 
after surgery, it had decreased to 


28/6 mm. of mereury. 


DISCUSSION AND CONCLUSIONS 


As evidenced by recent clinical re- 
ports,® * 72 isolated pulmonary steno- 
is appears to be a relatively common 
‘ongenital cardiac defect. These pa- 
ients are typically acyanotie although 
ecasional patients may have cyanosis 
te in their course due to “periph- 
ral” eyanosis due to stasis of blood 
ith slowing of the circulation.’ Pa- 
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tients with minimal patency of the 


foramen ovale associated with pul- 
monary stenosis may have slight de- 
saturation of arterial blood without 
visible clinical cyanosis. 
Allanby Campbell™ 
Blackett have 


seribed clearly the course of patients 


and 
de- 


and 
and _ associates® 
with pulmonary stenosis with intact 
ventricular The patients 
are almost uniformly born without 


septums. 


other physical defects and are appar- 


ently normal at birth. The heart 
murmur is usually discovered some 
time after birth upon a_ routine 


physical examination. They usually 
develop normally and may have no 
symptoms until late childhood or 
early adulthood although almost one- 
half of them complain of dyspnea on 
exertion by the time they reach 15 
Some may just tire 
more easily than their 
The degree of the stenosis determines 
the disability and The 
majority of the patients die of their 
series, 


years of 


age. 
playmates. 
prognosis. 
sardiae disease. In Greene’s* 
at least twenty-six of sixty-eight pa- 
tients died of heart failure; eight of 
his patients died of subacute bacterial 
endocarditis. Leech™ Black- 
ford and Parker*' mention pulmonary 
stenosis as a cause of sudden death. 


and 


The average age at death in Abbott’s' 
series was 22 years of age for those 
with isolated pulmonary stenosis and 
18 years of those with an 
atrial defect. In 
series of sixty-three cases 


for 


age 
associated septal 
Greene’s® 
of isolated pulmonary stenosis where 
the age at the death was 
known, the average life span was 26 
Only seven patients lived past 


time of 


years. 
50 years of age; one patient lived 
until 75 years of age. 








The diagnosis may be highly sug- 
gested by the history of dyspnea on 
exertion, the presence of a thrill and 
systolic murmur in the pulmonary re- 
gion and with obliteration of the pul- 
monary second sound by the murmur. 
The often quite 
quately the 
of right axis deviation and right ven- 


diagnosis is ade- 


confirmed by presence 
tricular hypertrophy on the electro- 
cardiogram and the presence of right 
ventricular hypertrophy, a prominent 
main pulmonary artery segment, and 
a disproportionate enlargement of the 
left root shadow as compared with 
the 
examination. 


shadow on 
Additional 
ical studies, such as cardiae catheter- 
studies, arterial 
cireulation 


right root roentgen 


physiolog- 
ization, oximeter 
oxygen saturation, and 
tests, prove the diagnosis and rule out 
complicating lesions. 

As evidenced by the markedly de- 
creased life expectancy, nonsurgical 
adequate the 
A suitable sur- 
gical method of relieving these patients 
has been proposed by Brock.’® *° The 
authors Blackett 
patients 


therapy is not for 


majority of patients. 


agree with and ¢o- 
that with 


marked symptoms, evidence of cardiac 


workers® those 
hypertrophy on roentgen and electro- 
cardiographie studies, and increased 
right ventricular pressure should have 
In our experi- 
ence, this group has obtained remark- 


the benefit of surgery. 


able short-term benefit from surgery. 
In the light of knowledge, 
those patients with mild to moderate 


present 


symptoms, with mild to moderate 
roentgen and _ electrocardiographic 


ventricular 
sure increase, must be totally eval- 
uated, but probably should have 
surgery. Those with minimal symp- 
toms and little or no change on other 


changes, and right pres- 
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tests can probably be safely observ: 
until the long time follow-up on thos 
patients who have had surgery ha 
been evaluated. 

Since surgery at the present tim: 
has been aimed mainly at the valvula) 
type, it is exceedingly important t 
differentiate between the various types 
Keith’ first deseribed th: 
various types of pulmonary stenosis 
and three 
cording to him the stenosis may be at 
the valve, high in the infundibulum, 
or low in the infundibulum creating 
an infundibular chamber between th: 


of stenosis. 


deseribed varieties. Ac 


right ventricle and the pulmonary 
valve. Valvular stenosis is usually 
seen pathologically as a _ concave, 


buttonlike, diaphragm deformity with 
a central opening protruding into the 
root of the main pulmonary artery. 
Occasionally the 
thickened and irregular with a slitlike 


valves are merely 
opening. 

Allanby and Campbell" and Burke 
and collaborators*® have pointed out 
that patients with tetralogy of Fallot 
usually have infundibular stenosis. 
Allanby and Campbell" state that the 
stenosis is usually valvular when the 
interventricular septum is __ intact. 
Others* * ** pointed out that 
the valvular and infundibular 
types are associated. It has been the 


have 
often 
even when in 


authors’ experience, 


fundibular stenosis is presumably asso 


ciated with valvular stenosis, that 
surgery aimed at relieving the ob 
struction at the valve region has 
helped to relieve these patients o! 
their symptoms. 

SUMMARY 


1. Twenty-three acyanotie patients 
with isolated pulmonary stenosis hav: 
been presented. 








2. The diagnosis was confirmed by 
cardiae catheterization in seventeen 
patients, by surgery in three patients, 
ind by elinical, roentgen, and electro- 
ardiographie findings in three pa- 
tients. 

3. The clinical histories, physical 
findings, roentgen studies, electro- 
eardiographie results, and physiolog- 
ical studies have been presented. 

4. The frequency, course, prognosis, 
eause of death, and type of stenosis 
have been reviewed. 

5. The results have been presented 
of a six-month follow-up on five of the 
patients who had a valvulotomy. 
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GROWTH STUDY OF CHILDREN WITH THE TETRALOGY OF FALLO’ 
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i 
EFERENCE 


small 


is frequently made 

to the and 
physique of children with congenital 
heart Until how- 
ever, no data have been collected which 
The 
advent of surgery undoubtedly stimu- 
lated the interest in growth with the 
hope that it would be favorably in- 
fluenced. Patent ductus 
has been investigated more thoroughly 
anoma- 


stature poor 


recently, 


disease. 


objectively measure their growth. 


arteriosus 


cardiovascular 
congenital 


than other 


lies. ***5 Cyanotie 
heart disease, contrarily, has not re- 
ceived as much attention. In a report 
on an analysis of 200 cases of mixed 
types of cyanotic congenital heart dis- 
ease Campbell and Reynolds® stated 
that these patients were both shorter 
than the 
for their age. Averages were 
that did not allow for normal variation 
growth 
and as- 


and of less weight average 


used 


individual evaluation of 
was not attempted. Baker 
sociates’ reported an analysis of fifty 


and 


eases of cyanotic congenital heart dis- 
ease studied pre- and postoperatively 
Again study of 
not 


as regarded growth. 
individual growth was 
made and allowance for normal varia- 
tions was not considered. Time is an 
important factor in studying growth 
as the ultimate attainment is the object 
of interest rather than the minor varia- 
tions in growth that over 
short periods of time. Consequently 


patterns 


may occur 


From the Department of Pediatrics, Univer- 
sity of Minnesota. 

This work was performed under a coopera- 
tive agreement between the University of Min- 
nesota and the National Heart Institute, U. S. 
Public Health Service, Bethesda, Md. 


any helpful study of postoperatiy 
growth in the cyanotie congenital hear 
group has awaited the passage of tim: 
since surgery has been available onl: 
relatively recently. 

In searching for a means of evaluat 
ing the data collected on the patients 
under study, the Wetzel Grid was 
found to afford the most complete 
analysis. It offered an analysis of 
both body physique type and speed of 
growth with the use of only periodic 
measurements of height and weight. 
Deviations from the individual’s own 
pattern could be easily detected and 
expressed in numerical terms. 

The material used included twenty 
controls and forty-seven patients who 
were studied both pre- and postopera 
tively. Patients chosen for study in 
cluded all those seen in the University 
of Minnesota Hospitals up to Jan. 1, 
1951, with a diagnosis of the tetralog) 
of Fallot, upon whom sufficient data 
had collected. Adequate stud) 
included enough height and weight 
values to ten developmenta 
levels on the physique grid. A devia 
tion of one physique channel in te 
developmental levels was considere: 
significant. A deviation of three de 
velopmental leve's from the patient’s 
own auxodrome was considered to be : 
significant deviation in speed o 
These are according to Wet 
zel’s standards.* The twenty controls 
all of whom had the tetralogy of Fallot 
included five patients who were no 
operated upon, usually because of : 


been 


cover 


erowth. 
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leclination on the part of the parents, 
ind fifteen patients who were later 
yperated upon but were followed for 
. sufficient period of time preopera- 
tively to serve as their own controls. 
There was a total of sixty-six patients 
operated upon. Not all of these pa- 
tients had subsequent growth records. 
Forty-seven had sufficient data to eval- 
uate the effect of surgery upon growth. 
The others may be included in any 
evaluation of the general growth status 
of children with eyanotie congenital 


heart disease. 


TABLE I. PHYSIQUE AT TIME OF SURGERY OR 
Most CuRRENT LEVEL REACHED WITHOUT 
SURGERY 


NO. OF 


PHYSIQUE 
CHANNEL DESCRIPTION PATIENTS 
B, Poor 4 
B, Borderline 9 
B, Fair 19 
B, Good 12 
M Good 10 
A, Good 4 
A; Stocky 1 
A, Stocky 3 
A, Obese t 

It can be seen from Table I that 


many of the sixty-six patients operated 
upon had fair physiques at the time 
of surgery. There were only twenty- 
six that This 
confirms our impression that the ma- 
jority of children with this difficulty 
do not have good physiques. That the 
majority are not very poor but fall in 
the fair category with over one-third 
of them in the good category is prob- 
ably the most significant deduction 
from these data. The fact that these 
patients enough re- 
exercise tolerance and of 


had good physiques. 


were 
stricted in 
such poor general health to be brought 


severely 


to the hospital for plastic cardiovas- 
cular surgery categorizes them as a 
severely debilitated group. 
paradoxical that their physiques are 
A study of the speed of 


It seems 


so good. 
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growth attained by these same patients 
at the time of surgery shows the aver- 
age auxodrome to be 73 per cent which 
means that 72 per cent of children are 
growing at a faster rate. The mean 
value is 80 per cent and the distribu- 
tion may be seen in Table II. It is 
clear that more children with this 
anomaly grow slowly than is true of 
the general population. 


TABLE II. AUXODROME ATTAINMENT AT TIME 
OF SURGERY OR Most CURRENT LEVEL 
REACHED WITHOUT SURGERY 

AUXODROME LEVEL 


(PER CENT ) NO, OF PATIENTS 


2 —- © 1 
3-15 3 
16-67 12 
68-82 25 
83-98 13 
99-100 12 


Studying the slope of the speed of 
erowth curves of the controls shows us 
that the majority had a loss greater 
than three developmental levels from 
their expected auxodrome using the 
initial value as the expected auxo- 
drome. The mean age for these chil- 
dren when the last values were ob- 
tained was 6 years 4 months with an 
average of 5 years 7 months, and a 
range of from 5 months to 12 years 3 
There were only three chil- 
dren who showed a gain in speed of 
growth. These children were younger. 
There were four children who main- 
tained their original speed of growth. 
Their ages were older than both the 
group that lost and the group that 
gained speed. There were no very 
young children that showed a gain in 
There were three 
children years of that 
showed no loss or gain. For the most 
part this information seems to indicate 
that children with the tetralogy of 
Fallot, when studied individually in 
reference to their previous speed of 


months. 


speed of growth. 
over 9 


age 
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growth, show a steadily declining rate 
of growth as well as a generally slower 
speed as a group. 

That a larger variance in height and 
weight must occur to cause a change in 
physique is borne out by studying the 
physiques of the same twenty controls. 
Only four of them lost physique, eight 
gained, and eight maintained their 
same physique over the period of time 


studied. 


TABLE ILI. SPeep OF 
GAIN IN SPEED 
No. of patients 3 
Mean age tyr. 5 mo. 
Average age tyr. 5 mo, 
Age range 3 vr 11 mo. to 
ivr. 11 mo 
TABLE IV. PHYSIQUE 
GAIN IN PHYSIQUE 
No. of patients Ss 
Mean age tyr. 104 mo. 
Average age 4 yr. 5 mo. 
Age range 5 mo, to 
7 yr. 11 mo. 
TABLE V. SPEED OF GrowTH 
GAIN IN SPEED 
No. of patients 14 
Mean age S vr. 4 mo. 


S yr. 7 mo, 
4 yr. 11 mo, 
13 yr. 8 mo, 


(Average age 


Age range 


No. of operative suc 12 
cesses 
No. of operative fail 2 
res 
In general, those who gained or 


remained in the same physique chan- 
nel were younger. 

The lack of correlation between the 
per cent that lost in speed of growth 
and the per cent that lost physique is 
unclear but aceording to Wetzel® the 
speed of growth is a more sensitive in- 
dieation of growth deficit or gain than 
is physique type. 
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The data collected upon those forty 
seven patients operated upon and upor 
sufficient height and weight 
values had been collected sum 
marized in Table V. The surgical pro 
cedures done upon these patients in 
eluded the Blalock-Taussig type pro 
cedure upon forty-four, the Brock pro 


whom 
are 


cedure upon two, and only thoractom) 
upon one patient because of inability 


to complete the intended procedur 


GROWTH OF CONTROLS 


LOSS IN SPEED NO CHANGE IN SPEED 
13 4 

6 yr. 4 mo. 9 yr. 6 mo. 

5 yr. 7 mo, 9 yr. 

5 mo. to 4 yr. 10 mo. to 
12 vr. 3 mo. 12 yr. 3 mo. 


PROGRESS OF CONTROLS 

NO CHANGE IN 
LOSS IN PHYSIQUE PHYSIQUE 
4 
11 yr. 10 mo. 
9 yr. 11 mo. 
4 yr. 11 mo. to 
12 yr. mo. 


5 vr. 5 mo. 
5 yr. 5 mo. 
l yr. 9 mo. to 
8 vr. 1 mo. 


oF PATIENTS OPERATED UPON 
NO CHANGE IN SPEED 
12 
6 yr. 6 mo. 
6 yr. 4 mo. 
64 mo. to 


LOSS IN SPEED 


yr. 44 mo. 
yr. 10 mo. 
yr. 1 mo. to 


21 


3 yr. 4 mo. 


] 13 yr. 4 mo, 
19 1] 
» l 


difficulties. All 
weight values 
gave 


due to technical pa 


tients had height and 
collected postoperatively which 
grid values at least ten developmental 
levels beyond the grid values attained 
at the time of surgery; thus sufficient 
time had elapsed to eclipse the influ- 
ence of the surgical procedure per se 
as well as the hospitalization and psy- 


chie factors attendant therein. Ref- 





LUND: GROWTH STUDY OF 
renee to Table V shows that almost 
one-half of these patients operated 
ipon had a loss in speed of growth after 
surgery. The mean age at the time 
of surgery was 7 years 414 months 
with an years 10 
months, and a range of from 3 years 
1 month to 13 years 4 months. Nine- 
teen of the twenty-one patients in this 
vroup were considered operative suc- 


average age of 7 


cesses as judged by notable inerease 
in exereise Slightly more 
than one-half of these operated upon 
showed a gain or no change in speed 


tolerance. 
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The fact that many children with 
this disorder continue to lose in speed 
of growth following plastie cardio- 
vascular surgery which renders them 
remarkably improved in most cases in 
their general feeling of well-being, ap- 
petite, exercise ability, and vigor makes 
one wonder whether these children are 
influenced in their growth not alone 
by anoxia secondary to their cardiac 
anomaly but in addition or solely by 
a more subtle constitutional deterrent. 

It was thought that it would be of 


value to know if there was a correla- 


of growth. There were three opera- tion between exercise ability and 
tive failures in these groups as com- changes in physique pattern and speed 
pared with two in the group that lost of growth among the controls. Exer- 


TABLE VI. Puysteue ProGRESS OF PATIENTS OPERATED UPON 


NO CHANGE IN 


GAIN IN PHYSIQUE LOSS IN PHYSIQUE PHYSIQUE 





No. of patients 12 

Mean age 9 yr. 3 mo. 

\verage age S yr. 9 mo. 

\ge range 3 yr. 5 mo, to 
13 yr. 8 mo, 


No. of operative suc- 12 
cesses 
No. of operative 0 


failures 
speed. It appears as if surgery does 
not influence the speed of growth nor 
is the time at which the operation is 
done an important factor influencing 
subsequent growth. 

Likewise, among these patients oper- 
ated upon there were almost equal 
numbers of patients with loss in phy- 
with these who 
gain in physique or no 
change following surgery. Similarly, 
age at the time of surgery did not seem 
to be an important factor influencing 
the course of physique. Also it should 
be noted that surgery was successful 
n a large majority of these patients 


sique as compared 


showed a 


as judged by considerable increase in 
‘xereise tolerance. 


2000 ~ at 
6 yr. 6 mo, 7 yr. 1 mo. 
6 yr. 2 mo. 9 yr. 11 mo. 
64 mo. to 3 yr. 1 mo. to 
8 yr. 10 mo. 13 yr. 4 mo. 
17 13 


1 


5 9 
o - 


cise ability was graded 1+ to 6+ with 
1+ meaning inability to be out of bed 
and requiring oxygen much of the 
time. Six plus meant normal full ac- 
tivity. Two plus equalled capacity to 
be out of bed and walk a few steps. 
Three-plus ability allowed the patient 
to walk six to twelve blocks but it was 
difficult for him to climb stairs and 
he had to squat frequently while play- 
ing. Four-plus activity meant slightly 
greater extent but patient was unable 
to run more than very short distances. 
Five-plus activity equalled ability to 
take part in full activity including 
competitive sports but demanded more 
than usual rest periods. Examination 


of Table VII shows that although 





THE 


the thirteen patients who 


showed a loss in speed of growth had 


eight of 


3+ or less exercise capacity, five of 
them had 4+ and 5 Of the 
three that gained in speed of growth 


capacity. 


two had 2+ capacity and one had 4+ 
capacity. Similarly among the con- 


trols there is no correlation between 


physique gain or loss over the period 
of time studied and their exercise abil- 
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Racial characterization of the sixt: 
six cyanotic patients operated upo 
was not done. However, the popula 
tion from which these patients cam 
is sufficiently heterogeneous and th: 
numbers are sufficiently large to pr 
vent weighting of the statisties by on: 
particular body build such as the shor 
stocky or the tall thin types. However 
such selection would not affect the in 
dividual studies of growth which r 


ity. 
TABLE VII. ActTiviry ABILITY OF PATIENTS OPERATED UPON 
NO, NO. 
NO. NO. PATIENTS NO. NO. PATIENTS 
PATIENTS PATIENTS WITH NO PATIENTS PATIENTS WITH NO 
WITH GAIN WITH LOSS CHANGE WITH GAIN | WITH LOSS | CHANGE 
ACTIVITY IN GROWTH | IN GROWTH | IN GROWTH IN IN IN 
\BILITY SPEED SPEED SPEED PHYSIQUE PHYSIQUE PHYSIQUI 
0 ] l 
1-24 2 6 2 5 2 3 
2-3 l l 2 
3-44 1 3 1 1 ] 
1-54 2 l 1 } 
64 


DISCUSSION 


Since it has been observed that a 
large number of children with the 
tetralogy of Fallot who live through 
infaney do equally well or progres- 
sively better during the subsequent 
few years it was wondered whether 


knowledge of their growth during 


this period unoperated upon and also 
operated upon would be important in- 
fluencing factors in deciding the time 
The 
do not indicate 
effeet upon 
almost 


at which surgery should be done. 
results of this study 
that 
erowth. 
half of 


showed a gain or 


surgery has any 
The fact that 
the patients operated upon 


one- 


remained the same 
in growth speed and physiques does 
not have the significance as does the 
fact that the other one-half upon whom 
surgery was equally successful showed 
continued loss in growth speed and 


physique. 


late the patient’s progress not in terms 
of the rest of the population but only 
with his own previous pattern. 
Another factor influencing growth 
is infection. Wetzel® has beautifully 
demonstrated the effect of infection on 
both physique and speed of growth, 
the latter being the most sensitive in 
dication That patients 
with cyanotic heart disease have much 


of disease. 
difficulty with respiratory disease must 
recognized by all that care for 
The majority of those patients 


be 
them. 
in this study who were operated upo! 
and_ followed postoperatively ha 
fewer infections 
handled those that they did have muc!l 
better than Thus 1 
would seem that this would be anothe: 
factor aiding the growth of those oper 
ated upon to the confusion 
in attempting to answer the question 


‘‘Why don’t these children grow bet 


respiratory an 


preoperatively. 


and add 


ter postoperatively “le 











LUND: 


Comparing an individual’s gain or 
oss in growth with his own previous 
attern of growth gives us much more 
nformation than individual measure- 
ments compared with the population 
at large. Study of the effect of any 
procedure or environmental influence 
upon growth by comparing weight and 
height values with standards for a nor- 
mal group of children is not valid as 
there are wide normal variations from 
the so-called normal. The most impor- 
tant consideration is the constancy of 
the individual’s own pattern. The fact 
that a majority of patients studied in 
this investigation did not show an in- 
crease in rate of growth or improve- 
ment in physique after surgery but 
rather a continued decline in growth 
speed and physique value is signifi- 
eant whether the for the con- 
tinued decline be due to persistent ab- 
normal hemodynamics attendant with 


eause 


the Bla'ock-Taussig operation or due 
More 
light will perhaps be shed on this ques- 


to extracardiovaseular causes. 
tion when a sufficient period of time 
has elapsed to evaluate the growth of 
those children who have had the more 
corrective operation of pulmonary val- 
vulotomy. 
CONCLUSIONS 

1. Growth studies, using the Wetzel 
Grid, have been earried out on patients 
with the tetralogy of Fallot. 
data available on 
sixty-six patients who had not yet had 
surgery. Study of their growth as a 
group showed that a majority did not 
have good physiques although a ma- 
jority were not of very poor physique. 
As a group their speed of growth was 
considerably slower than might be ex- 
ected in the general population. 

3. Twenty controls not operated 
ipon were individually studied and 


2. Growth were 
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the majority were found to lose speed 
of growth over time. Contrariwise 
a majority of this group did not de- 
velop a more poor physique over time. 

4. Forty-seven patients were oper- 
ated upon and their growth individ- 
ually compared postoperatively with 
the preoperative pattern. There was 
no constancy in their patterns, but al- 
most one-half of them continued to 
lose in growth speed and likewise al- 
one-half developed more poor 
physiques postoperatively than they 
had preoperatively. There was no cor- 
relation between success of the opera- 
tion as measured in terms of exercise 
ability and subsequent growth. 


most 


5. Among the controls there was no 


correlation between gain or loss in 
growth speed or physique over time 
and exercise ability. 

6. Possible factors 


with 


influencing 


growth in children congenital 


cyanotic heart disease were discussed. 
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PRIMARY CARCINOMA OF THE LIVER IN A BOY AGED 20 MONTHS 


Nei. C. Stone, M.D. 
POUGHKEEPSIE, N. Y. 


ESPITE the relative rarity, pri- 

mary carcinoma of the liver is 
not an uncommon cause of hepatic 
tumor in infants, and to a lesser de- 
gree in childhood. However, because 
of the infrequent diagnosis of this 
condition except at autopsy or by ex- 
ploratory operation, it seems worth 
while to report an additional case in 
a 20-month-old boy, determined at 
post mortem. Steiner’ reviewed the 
literature in 1938 and added two eases 
of his own. The total was seventy- 
seven under 16 years of age. Since 
then, twelve additional cases have been 
reported.” Of these eighty-nine 
eases and the one of our own, forty- 
seven, or 52.2 per cent, were 2 years 
of age or younger. 


CASE REPORT 


History—A 20-month-old 
boy was admitted to the Pediatric 
Service on Feb. 11, 1951, because of 
pallor, loss of weight, and constipation 
of about two months’ duration. An 
enlargement of the abdomen had been 
noted for about two weeks. 

On admission the patient appeared 
chronically ill, and weighed 9.5 kilo 
(2014 pounds). His face had very 
little expression. There was a de- 
cided pallor to the skin and mucous 
membranes but no icterus. The heart 
and lungs were normal except for a 
few seattered rales in the right chest. 
The abdomen was protuberant; the 
skin over it was thin and the super- 
ficial veins prominent. On the right 
side a firm, smooth mass extended to 
or beyond the mid-abdominal line and 
to the level of the pelvie crest. This 
mass was slightly movable by bimanual 
palpation. By reetal examination, 


Clinical 


From the Pediatrics Department, Vassar 


Brothers Hospital. 


the presenting edge was rounded, firm, 
and smooth. 

Laboratory Data.—Red blood count 
was 2.7 million; color index 0.7; urine 
negative. X-ray of the chest showed 
areas of increased density consistent 
with early metastases in the right 
middle lobe and left upper field. 
X-rays of the skull and long bones were 
normal, An intravenous pyelogram 
revealed a normal left kidney. The 
right kidney was not well outlined be- 
cause of the overlying shadow. 

A diagnosis of Wilms’ tumor was 
made. This diagnosis was coneurred 
in by a member of the urological staff 
and the consulting oncologist. 

Clinical Course—In view of the 
x-ray findings of metastases in the 
lungs it was felt that an operation to 
remove the tumor was not warranted. 
Deep x-ray therapy was recommended 
to reduce the size of the tumor to 
afford the patient more comfort. Blood 
transfusions were given for supportive 
measures. The tumor proved _ to 
possess a high degree of radiosensi- 
tivity in the doses used. Because of 
the favorable response to the tumor 
mass, a trial dose of radiation was 
made on the right lung. These meta- 
statie areas regressed very decidedly. 
Later the left lung was radiated. The 
patient improved in general well-be- 
ing; his appetite returned and he was 
a happy child about the ward. On 
July 27 he was discharged to a foster 
parent. He was followed in the X-ray 
Department for therapy. His progress 
was reported satisfactory until Octo- 
ber 14 when suddenly, while playing 
with some toys in the home, he cried 
out, vomited, and was found in a state 
of shock. He was described as pulse- 
less and eold. His breathing was 
dyspneie, and he could not be aroused. 
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He was readmitted to the hospital. 
His temperature was 105° F. There 
was twitching of the right side of the 
face and left-sided convulsions. About 
twelve hours later he developed left- 
sided paralysis. His condition im- 
proved somewhat, but the left side re- 
mained weak. He was discharged on 
October 30 at the convenience of the 
foster parents. He was readmitted on 
November 21 because of progressive 


respiratory difficulty, restlessness, and 
He had jaun- 


inereasing drowsiness. 
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1,400 grams. It was studded with 
numerous large nodules on the surface. 
One very large mass projected down- 
ward from the right lobe. Two small 
nodules on the surface of the left 
lobe had fresh red blood around them 
and seemed to be the nodules respon- 
sible for the hemorrhage. Between 
the nodules and masses, areas of liver 
tissue had a yellowish brown tinge. 
The cut surface of the liver presented 
soft nodules, some hemorrhagic, 
seattered throughout the liver. No 





Fig. 1. 


dice at this time. The abdominal tu- 
mor had again increased in size. His 
breathing was dyspneic, and his chest 
was dull to pereussion and filled with 
coarse, moist rales. The patient died 
on Nov. 28, 1951, eight months after 
the first admission. 

Autopsy Report (Dr. Henry R. 
Muller).—The peritoneal cavity con- 
tained 500 e.e. of bloody fluid. The 
liver edge extended down to the um- 
hilieus. The intestinal tract, kidneys, 
spleen, pancreas, and the adrenal 
glands were normal. The liver weighed 


Cut surface of liver, showing tumor tissue studded throughout the liver. 
tumor masses projecting downward from right 


Note large 
lobe. 


lymph nodes were present in the ab- 
dominal cavity. 

Thorax: No free fluid was found in 
either pleural cavity. Heart was in 
normal position. 

Lungs: Nodules up to 1144 em. were 
seattered throughout both lungs— 
some of them hemorrhagic. There was 
considerable uninvolved lung tissue 
which had a yellow tinge. 

Head: Sealp, skull, and dura were 
normal. The brain showed signs of 
intracranial pressure with convolu- 
tions on both sides flattened. It 
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weighed 960 grams. In the posterior 


portion of the right occipital lobe 
there was a large (5 em.) brown area 
occupied by a nodule of neoplasm 


surrounded by blood, fluid, and clotted 
blood. In the anterior portion of the 
left frontal lobe there was a 1% em. 
area of metastasis with blood around 
it. 


Mi rose opu 


Liver: The tumor nodules were 
composed of small, undifferentiated 
embryonal cells arranged in sheets 


and also in small glandular or acinar 
structures. There were many small 
rosette structures with embryonal cells 
radiating from a small central lumen. 
Also larger glandular struetures 
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more differentiated cells resembling 
liver cells. These contained smal! 


plugs of bile in eapillaries and many 
vacuoles. In sections stained with 
searlet R, the vacuoles stained for fat. 
The same staining of fat was obtained 
in the liver cells. Kidney, spleen, and 
adrenals were normal. 

Remarks.—This is a primary hepa- 
toma with embryonic cells in the liver 
and with embryonie and more differen- 
tiated tumor cells in the metastases of 
lung and brain. These differentiated 
cells had bile capillaries containing 
plugs of bile as well as globules simi- 
lar to those in the liver itself. Searlet 
R stain showed these globules to have 
been oceupied by fat. 





Cut section of brain, 
formed by a single laver of these cells 
were present. The veins were filled with 
plugs of neoplasm, which explained 
the neoplasm’s extensive spread 
through the liver and metastases in the 
lung and brain. The cells contained 
numerous vacuoles of fat. 


Brain: Here the metastases showed 
eells more differentiated and an at- 
tempt made to form liver cords. Bile 


capillaries contained plugs of bile, and 
many cells had small vacuoles of fat. 

Lung: As in the brain, the metas- 
tases had embryonic cells as well as 


showing multiple 


hemorrhage. 


and 


areas of metastases 


Diagnoses.—P rimary 
with metastases 
Fatty liver. 


Pathological 
malignant hepatoma 
to lungs and brain. 


COMMENT 


The diagnosis of kidney tumor 
seemed the most likely at the time of 
admission. The response of the tumor 
to radiation was also compatible with 
this type of tumor. However, a pri- 
mary carcinoma of the liver in this 
age group should have been considered, 
especially when the tumor was in the 
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location described. Metastases to the 
lungs are reported in 27 per cent of 
eases brought to autopsy. In review- 
ing the available literature, I was un- 
able to find a report of metastasis to 
the brain. The acute hemorrhage into 
these metastatic areas probably co- 
incided with the patient’s collapse on 
November 21. 
SUMMARY 


A ease of primary carcinoma of the 
liver (hepatoma) with metastases to 
the lungs and brain in a 20-month-old 
béy who lived eight months after ad- 
mission is reported. This case makes 
a total of ninty to be reported. Of 
these, forty-seven, or 52.2 per cent, are 
under 2 years of age. 
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JUVENILE CIRRHOSIS OF THE LIVER 


CHARLES S. CAMPBELL, M.D., 
SALEM, ORE. 


IRRHOSIS of the liver is rare in 

childhood. Of a total of about 
83,000 admissions to a St. Louis chil- 
dren’s hospital' there were only eleven 
proved cases of portal cirrhosis. The 
familial tendency of these eases is 
known but the etiology is often ob- 
The pathologie and_ clinical 
classifications seem still not clearly de- 
fined. In view of these facets it was 
felt that it would be desirable to re- 
port an additional case of juvenile 
cirrhosis with emphasis on its familial 
tendency, pathology, and possible eti- 
ology. 


secure. 


CASE REPORT 

M. A. Me., a 15-year-old white fe- 
male, kindly referred to me by Dr. 
Margaret Dowell, was first seen in 
October, 1951, with chief complaints 
of (1) big, uncomfortable abdomen; 
(2) sore throat for two days; and (3) 
tiredness. 

Present Illness——She was well until 
6 years of age when, without obvious 
cause, she became listless, and her 
mother thought she passed bloody 
urine for three weeks. There was no 
edema. She is said to have become 
anemie. 

After six weeks seemed well 
until age 914 when she had gradual 
onset of generalized edema with jaun- 
dice, both symptoms lasting about a 
month. Various urinalyses, according 
to the hospital record of this illness, 
showed specific gravity ranging from 
1.019 to 1.029; albumin ranging from 
1 plus to faint trace, microscopic 
showed usually 10 to 12 white blood 
eells and 1 to 2 red blood cells per 
high-power field. Hemoglobin was 8.0 
grams; red blood count 2,690,000; 
white blood count normal. TIeterus in- 
dex was 30. Blood urea nitrogen was 


she 
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had had a 


almost 


She 
temperature of 100° or 99° F. 
every day. 

During the remainder of this yea: 
she required abdominal paracentesis 


14.5 mg. cent. 


per 


on a number of occasions. Studies ab 
stracted from hospital records of June, 
1947, showed: urine, no albumin; a 
few white blood cells and red blood 
cells per high-power field; blood pres- 
sure 100/70; blood urea nitrogen 11.0 
mg. per cent; sedimentation rate 40 
mm. in 60 minutes. Later in June sh¢ 
was studied in a pediatric hospital in 
a neighboring city and the pertinent 
findings were as follows: blood se 
rology negative; blood type 3B, Rh 
positive; hemoglobin 13.1 grams; red 
blood eount 3,600,000; white blood 
eount 20,700, with 78 per cent poly- 
morphonuclears, 20 per cent mono 
cytes, 2 per cent staff cells; sedimenta 
tion rate 16 mm. in 45 minutes. Uri 
nalysis showed “some albumin in prac 
tically every specimen”; oceasional red 
blood cells, and oceasional white blood 
cells. Blood urea nitrogen was 7.0 mg. 
per cent; serum albumin 2.4 grams; 
globulin 1.5 grams. Excretory uro 
gram was essentially normal. Final 
diagnosis at this hospital was “chronic 
glomerulonephritis.” 

She required abdominal paracenteses 
several times in the autumn of 1947. 
In January, 1948, she was admitted to 
a hospital for abdominal pain. She 
showed fever up to 100.4° F. Uri 
nalysis and complete blood count were 
essentially normal. 

She has had during these years four 
respiratory infections which have been 
diagnosed as pneumonia. 

When first seen in October, 1951, 
she had been ill for about two weeks 
with weakness, swelling of the abdo 
men, and a mild upper respiratory in- 
fection. 
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Mother and father 
There is no known 


Family History.— 
are living and well. 
history of jaundice in the family. The 
mother has had no miscarriages. The 
mother’s blood is 3B, Rh negative; Rh 
antibody titers study on her blood 
April 28, 1952, was reported as show- 
ing no agglutinating antibody titer 
and no blocking antibody titer. She 
states that neither of her two children 
had any jaundice, anemia, or other 
evidence of abnormality in the first 
vear of life. No vermifuge has ever 
heen given to either child. The parents 
do not use aleohol. The patient had 
only one sibling, who died at age 15 
years with a diagnosis of “acute 
glomerulonephritis.” Review of his 
chart shows that about two weeks after 
an upper respiratory infection he had 
an illness characterized by liver en- 
largement, jaundice, gross ascites, and 
anemia. Urinalyses showed 1 plus al- 
bumin, from 40 to 10 white blood cells 
per high-power field, and from 50 to 
25 red blood cells per high power-field. 
Hemoglobin was 7.0 grams; red blood 
count 1,191,000; Kahn negative; no 
blood typing done; blood urea nitrogen 
Mareh 3, 1939, was 15.5 mg. per cent; 
ieterus index on March 3 was 5. There 
was no test on March 26, but nurses’ 
notes state “markedly jaundiced.” He 
died after twelve hours in stupor on 
March 26, 1939. No necropsy. The 
course seemed characteristic of nodu- 
lar cirrhosis in a terminal phase. 

Physical Examination——T he tem- 
perature was 98° F.; blood pressure 
110/70; normal weight 125 pounds, 
presenting weight 137144 pounds; 
retinas normal; abdomen, gross ascites. 

Laboratory S tudies.—twUrinalyses 
normal. Red cell fragility test 
was normal; complete blood count 
within normal limits; blood urea nitro- 
gen 16.0 mg. per cent; blood creatinine 
0.94 mg. per cent; blood cholesterol 
262 mg. per cent; blood chloride 454 
mg. per cent. Total blood protein was 
7.0 grams per 100 ¢.c., albumin 3.1 
‘rams, globulin 3.9 grams. Brom- 


were 


sulfalein test (300 mg. dye) ; 5 minutes, 
per 


16.5 eent retained: 30 minutes, 
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10.3 per cent retained. Thymol tur- 
bidity 5 units. Alkaline phosphatase 
18.1 units (normal 2 to 9). 

Cours e.—Diuresis occurred spon- 
taneously with loss of 1244 pounds in 
fourteen days, and soon a large spleen, 
down to the anterior superior iliac 


spine, could be palpated. The liver 
seemed small to pereussion. X-ray 
studies, employing the method de- 


seribed by Zelman® (air contrast enema 
plus Seidlitz powder distention of the 
stomach), showed the large spleen and 
a quite small liver (Fig. 1). 


Oct. i 1, 


_—— 
Fig. 1.—Flat plate abdomen in _ upright 


position, showing large spleen and atrophic 
liver outlined by gas in colon and stomach. 


Diagnosis.—Nodular cirrhosis of the 
liver. 

Further Course——The patient did 
poorly. She showed varying degrees 
of jaundice. Later she exhibited vas- 
cular spiders, increasing ascites, and 
varying pleural effusion. She expired 
April 7, 1952, after a period of two 
weeks of gradually inereasing semi- 
stupor. Total course from onset was 
nine years. 

Necropsy (Dr. W. L. Lidbeck). 
Principal findings were limited to the 
spleen and liver. The kidneys were 
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(ross 


appearance 


the liver showing atrophy and large 


rated by coarse fibrous bands. 


of 


Fig. 3. 
Fig. 3 Low-power microscopic section of liver showing general 
Fig. 4 Medium-power microscopic section of liver showing heavy 
proliferated bile ducts (B) and a nodule of regenerated liver cells ( 


regenerated 


nodules 


sepa- 





architecture. 
fibrous tissue (A) with 
r). 
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grossly normal. The spleen weighed 
420 grams. The capsule was thin; 
eut surface flat, firm, and of uniform 
dark color. The liver was markedly 
atrophic, weighing 640 grams, and 
showing extensive and extremely 
coarse nodularity and lobulation (Fig. 
2). The liver was firm and greenish 
vellow to dark brown. The gall 
bladder contained a small bile pigment 
stone. 

Microscopic. 

“Liver: Sections from various parts 
of the liver (Figs. 3 and 4) are 
examined and the lobular pattern is 
greatly distorted. These structures 
vary markedly in size and in many it 
is difficult to identify the central veins. 
Between the lobulae extend bands of 
dense fibrous tissue in which there is 
a moderate degree of lymphocytic in- 
filtration. Such areas also contain 
large numbers of bile duets. Ocea- 
sional small nests of hepatic cells are 
found in the fibrotic areas suggesting 
an attempt at liver cell regeneration. 
The cells comprising the lobulae are 
arranged in the usual cord-like manner 
but frequently the nuclei are enlarged 
and in most of these cells an abun- 
danee of granular brown pigment is 
found in the cytoplasm. Some of the 
cells are swollen and pale staining and 
the nuclei are less distinet than nor- 
mal. Odceasional bile thrombi are 
found within the canaliculi. 

“Kidney: Sections of each kidney 
are examined. Some of the tubules 
contain hyaline or granular casts and 
some of them are deep brown in color 
suggesting bile staining. The tubular 
epithelium is somewhat swollen and 
granular. 

“Spleen: There is pronounced in- 
crease in the reticulo-endothelial cells 
with marked reduction in the number 
of lymphocytes. These cells are 
spindle shape and their nuclei are 
closely arranged so that in some areas 
i fairly solid pattern is presented. 
Thickening of the walls of the ar- 
terioles is noted and there is some 
degree of hyaline degeneration.” 
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There were no other abnormalities 
of note seen. 

“Necropsy Diagnosis.—(1) Portal 
cirrhosis; (2) slight ascites; (3) gener- 
alized icterus, marked; (4) chronic 
cholecystitis with cholelithiasis; (5) 
splenomegalia; (6) acute passive con- 
gestion of the liver and kidneys.” 


COMMENT 


The history and course of this case 
suggest that recurring episodes of 
hepatitis perhaps were precipitated at 
times by acute upper respiratory in- 
fections. Reeurring hepatitis may 
have led to searring and regeneration 
in varying degrees, eventuating in 
liver failure and death in cholemia.* 
It seems probable that pathologically 
the lesion resembled the cirrhosis fol- 
lowing infectious hepatitis described 
by Kunkel and Labby.* This ease, 
like their eases, showed large and small 
nodules of regenerated liver cells with 
a varying amount of fibrous tissue in 
different areas. 

The use of special x-ray technique 
seemed valuable to demonstrate the 
size of the liver and the spleen. 

It seems evident that the patient's 
only brother also died of nodular eir- 
rhosis. The familial tendency in these 
eases is prominent. A remarkable 
example of this nature is contained in 
the report of Schindler and Kindschi’® 
deseribing cirrhosis of the liver in 
three brothers, each of whom died at 
14 vears of age. 

The possible relationship of erythro- 
blastosis has been mentioned by Kel- 
ler and Nute' who state, “From our 
studies we have arrived at the con- 
clusion that many cases of juvenile 
cirrhosis may be a part of, or the end 
result of, fetal erythroblastosis.” Some 
support for this view may possibly be 
suggested by the Rh factor relation 
ship of our case. However, an ex- 
tensive study of cirrhosis following 
erythroblastosis'' suggests that this 
form must be largely limited to the 
earliest vears of life and _ probably 
frank erythroblastosis would be readily 
recognized at birth. 
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SUMMARY 


1. A ease of juvenile nodular e¢ir 
rhosis of the liver confirmed at necropsy 
is reported. The patient’s only sibling 
also died at the same age of the same 
disorder. 

2. X-ray studies by the Zelman 
technique revealed the atrophic liver 
and enlarged spleen. 

3. Possible relationship to recurrent 
hepatitis or to erythroblastosis is 
mentioned. 
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RECURRENT INTUSSUSCEPTION OF THE JEJUNUM 


(‘OMMANDER ERNstT R. MoeLuLer, MepicaL Corps, UNITED STATES Navy, 
AND LIEUTENANT Epwarp M. Moss, Mepicau Corps, UNITED STATES NAVAL 
RESERVE 


IiE following case warrants a re- 

port because of the unusual loea- 
tion, etiology, and chronicity of the 
intussusception. 

K. HL, a 3-year-old white female, 
entered the hospital June 15, 1951, 
with the history of vomiting and 
colicky abdominal pain of three days’ 
duration. The parents had _ noted 
similar, less episodes during 
the preceeding three months which dis- 
appeared spontaneously. Physical ex- 
amination during one of the attacks 
was negative. The present episode 
was of longer duration than the pre- 
vious attacks; the vomiting was more 
protracted and the periodicity of the 
pain more pronounced. 

Examination on entry revealed a 
well-nourished, alert, mildly dehy- 
drated child complaining of occasional 
abdominal pain. The abdomen was 
soft and no tenderness or masses were 
noted. The dehydration was corrected 
with parenteral fluids followed by ap- 
parent recovery. The gastrointestinal 
series, barium enema, blood count, and 
urinalysis were all reported as normal 
at this time. 

The child was discharged on June 
18, 1951, only to re-enter in three 
veeks with the same complaints but 
if greater severity. The bowel move- 
ents were at all times normal. She 
vas markedly dehydrated, and every- 
hing taken by mouth was vomited. 
‘Xamination at this time revealed a 

usage-shaped mass in the left upper 

ladrant measuring approximately 5 
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x 1% inches. A flat x-ray plate of 
the abdomen revealed a dense mass 
in the left upper quadrant displacing 
the descending colon medially. Barium 
enema was normal. The patient 
was thought to have a bowel obstrue- 
tion probably proximal to the cecum. 
Surgical exploration of the abdomen 
was advised. 

The abdomen was opened by an 
upper left paramedian incision and 
an intussuscepted mass was seen in 
the left upper quadrant approximately 
8 inches in length. This mass was 
mechanically reduced and was found 
to be composed of about 36 inches of 
jejunum. After reduction a_ small 
peduneulated polyp was palpated at 
the lead point of the intussusception. 
The polyp was excised by a longitu- 
dinal incision of the bowel wall, which 
was then sutured transversely in two 
layers. The postoperative course was 
uneventful and she was discharged 
eight days following surgery. The 
pathologist reported the specimen as 
being a benign adenomatous polyp. 

A review of the initial gastrointes- 
tinal series revealed a mid-jejunal fill- 
ing defect (see Fig. 1). 

Three weeks later the patient re- 
turned with the complaints of vomit- 
ing and progressive abdominal disten- 
tion of twenty-four hours’ duration. 
The abdomen was moderately dis- 
tended, particularly in the upper 
quadrants, and somewhat tense and 
tympanitic. Rushes of peristaltic 
sounds could be heard in the upper 
abdomen, while the lower abdomen was 
silent. X-ray of the abdomen revealed 
marked gastric dilatation (see Fig. 2). 
A diagnosis of upper intestinal ob- 
struction was made. 
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Fig. 1 Lateral view of abdomen. Note the filling defect in the mid-jejunum. Film taken 
during the initial entry. 





Fig. 2 Anteroposterior view of abdomen. Third entry. Marked gastric dilatation of stoma: 
Note the mall amount of gas distal to the stomach. 














MOELLER AND MOSS: 

At surgery a stenotic area was noted 
at the site of polypectomy along with 
a eonstricting, adhesive band. This 
area was resected and an end-to-end 
anastamosis of the jejunum was per- 
formed. The lumen of the excised 
stenotic portion was found to be ap- 
proximately one millimeter in diam- 
eter. 

The patient recovered promptly and 
was asymptomatie for eight months. 
Ilowever, at this time the child again 
returned presenting the picture of a 
small bowel obstruction. She was ex- 
plored for a third time and was found 
to have an adhesive band completely 
obstructing the jejunum several inches 
distal to the polypectomy site. The 
hand was released, followed by an un- 
eventful recovery. 


DISCUSSION 


A review of the literature reveals 
a paucity of reported eases of (1) 
jejunal intussusception, (2) a causa- 
tive factor in cases of intussusception, 
and (3) the rarity of tumors of the 
small intestine. 

Kahle’ analyzed 151 eases of intus- 
susception over a_ thirty-four-year 
period and noted only one jejunal 
type, this being a post-mortem finding. 
Gibbs and Sutton? reviewed ninety- 
two cases without finding a case of 
jejunal intussusception, while Smith* 
and Hogg and Donovan‘ recorded one 
case each in their respective series of 
thirty-five and 123 eases. In the 610 
cases reviewed at Boston Children’s 
Hospital, Gross and Ware® found the 
following loeations of the intussus- 
cepted bowel. 


Iliocolie 76.0% 
llio-ilial colic 14.0% 
Jejuno-ileal or ileo-ileal 5.0% 
Colocolie 2.1% 
Multiple 0.7% 
Type not stated 2.2% 
The finding of an etiology is itself 


inusual. In the above eases reviewed 
hy Gross and Ware’® no eause for the 
ntussuseeption could be found in 95 
per cent of the cases. Raviteh and 
MeCune,® although not reporting any 


RECURRENT 
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jejunal intussusception in their series 
of 151 cases, noted that in nine cases of 
reeurrent attacks of intussusception, 
three of these children were found to 
have polyps at operation. They sug- 
gest that intestinal polyps be con- 
sidered whenever there is a history of 
previous attacks. Williams and Wil- 
liams* reported two eases of adenoma 
of the small bowel producing intus- 
susception, while Jeghers and _ asso- 
ciates’ found ten cases of intussuscep- 
tion due to polyps. Jeghers and asso- 
ciates noted the familial trend of 
melanin spots of the oral mucosa, lips, 
and digits, intestinal polyps, and _ in- 
tussusception. 

The presence of a tumor (malignant 
or benign) in the small bowel is also 
rare. Raiford® could find only fifty 
benign tumors of the small intestine in 
the material of 11,500 autopsies and in 
45,000 surgical pathological specimens 
at the Johns Hopkins Hospital. Ladd 
and Gross'® found one ease of jejunal 
polyps in a series of ninety-two cases 
of alimentary tract polyps. Rankin 
and Newell'! reported only thirty-five 
eases from the reeords of the Mayo 
Clinic. Raiford listed as causes of the 
relative infrequence of tumors in the 
small bowel (1) the relative freedom 
of stasis of the small intestine (except 
in the terminal portion of the ileum, 
where the ineidence of tumors is 
highest) and (2) the fact that there is 
little chance for arrested development 
and misplaced embryonal tissue in the 
small intestine because it develops 
chiefly during the last four months of 
fetal life. 

SUMMARY - 


A ease is reported of a 3-yvear-old 


girl with recurrent attacks of intes- 
tinal obstruction who was found to 
have a jejunojejunal intussusception 


caused by a benign adenomatous polyp. 
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. 
Hk 
) 


anatomie and physiologic charac- 


newborn infant, his unique 
teristies, the dramatic adjustments of 
the neonatal period, and the problems 


that may be encountered have received 


an unusual amount of attention re- 
cently. This is reflected in the in- 
ereasing number of articles dealing 


the newborn infant in medical 


peri ydiea ls. 


with 
All have been interesting, 
many have added significant new facts, 
and some have contributed informa- 
tion that has real value in everyday 
clinical Any to 


critically review all of this would be 


practice. attempt 


presumptuous. In the following pages 
[ shall only try to indicate what seem 
to me to be the significant trends and 
evaluate the application of the newer 
knowledge in clinical practice. 


I. THE 
PRENATAL 


IMPORTANCE OF 


PERIOD 


THE 


Greater appreciation of the impor- 
tance of embryonie and fetal growth 
and development in determining the 
status of the infant at birth is one of 
the most significant trends. Emphasis 
on the normal anatomie and physio- 
the fetus 
found in the writings of Windle, 
croft,? Smith, 
ple. 


from these studies. 


ogie characteristics of is 
3ar- 
and Potter,’ for exam- 
An important concept takes form 
This is that fetal 
growth is concerned with two goals, 


that of maturation of organs and tis- 
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sues according to a predetermined pat- 
tern in preparation for postnatal funce- 
tion, and that of maintaining a physi- 
ologic setup attuned to the conditions 
of intrauterine environment but which 
gradually changes toward the end of 
gestation in preparation for the en- 
vironment of life outside the uterus. 
Fetal preparation for extrauterine 
respiration is shown in the develop- 
ment the pulmonary alveoli so 
beautifully demonstrated by Potter.‘ 
The significant fact in her careful his- 


of 


tologic studies of the lungs of fetuses 
at various gestational stages was the 
continually increasing development of 
the capillaries in the alveolar septa 
with 


advancing fetal age. At term 
the septa consist almost entirely of 
capillary loops with only scattered 


epithelial cells. This is highly favora- 
ble to efficient gaseous exchange when 
air-breathing is initiated. The clinical 
importance of this knowledge in evalu- 
ating the status of the prematurely 
born infant is obvious. The more im- 
mature the infant and consequently 
the less advanced the capillary de- 
velopment in the alveolar septa, the 
less efficient will gaseous exchange be. 
In fact when premature birth oceurs 
of 


been 


minimal 
capillary development 


before a certain stage 
has 
reached, gaseous exchange sufficient to 


maintain life may not be possible. 
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Fetal 


mechanism 


the eentral 
respiratory 


Bar- 


development of 
for eontrol of 
activity has been discussed by 
eroft,? Potter,t and Keéri-Szanté and 
associates.° Apparently the earliest or 
primitive respiratory center is in the 
first cervical segment of the cord; this 
is a reflex center responding to affer- 
ent sensory stimuli. Cephalad to this 
there develop three other centers with 
inhibitory and regulatory properties 
a higher level 
The 


movements 


each in succession at 
with advancing gestational age. 
fetal 
are purely the result of direct muscu- 


earliest respiratory 
lar stimulation, later they are simple 
sensory-motor reflexes, and still later 
the of inhibitory 


control they are produced by depres- 


with development 
mechanism 

the blood 
There is no 


sion of this inhibitory 


through interference with 
supply from the placenta. 

longer any doubt of the occurrence of 
intrauterine respiratory movements. 
They probably oceur usually as a re- 
fetal 


indication 


sult of some degree of distress. 


jut their occurrence is an 
of fetal preparation for neonatal re- 
spiratory function. 

The continuing development of the 
kidneys morphologically has been 
Potter.® 
were found in the kidneys of fetuses 
the thirty-fifth week of 
She 


shown by Nephrogenie zones 


up to about 
demonstrated 


gestational age. 
that 


age even when fetal life is interrupted 


nephrogenesis continues to that 


by premature birth before the thirty- 
fifth week. 
tinuing maturation of renal 
the 
paring the functional capabilities of 
the 


with 


Likewise, gradual and econ- 
function 


has been shown in studies com- 


kidneys of premature infants 


infants and 


the 


full-term newborn 


bevond newborn 


10, 11 


with infants 


period.’ 9 
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In like manner the progressive func 
tional maturation of the liver has bee: 
demonstrated by the studies of David 
and Fashema. 
And other tissues and organs matur 


son and associates" 
morphologically and in functional ea 
pacity with advancing fetal age. 

All of this has greatly increased our 
understanding of the physiology of th 
infant in there 
fetal physiologie charac 
teristics with those resulting from con 


newborn which is a 


merging of 


ditions imposed by the new manner ol 
life after birth. 
interpretation of 


It has a bearing also 


on our pathologic 
conditions arising from the insults of 
the birth 
causes in the neonatal period. 

The effect 


fetus of unfavorable intrauterine en- 


process and from othe 


upon the embryo and 
vironment has received attention from 
many angles. Through the studies of 
' Warkany and co-workers,'*" 
and associates,'* Worcester and 


Gregg, 
Ingalls 
associates,’® Fraser and Fainstal,?” *' 
Smith,*” Bareroft,? Wil- 


son,** and others, the importance ol 


Antonov,** 


maternal health to the welfare of the 
offspring has been emphasized. 

Grege’s clinical studies't demon 
that the first tri- 
mester of pregnancy will in a high per- 
of malforma- 
tions in the offspring. 


strated rubella in 


centage cases result in 
There has been 
confirmation of this from subsequent 
studies by others. Suspicion has been 
cast on other viral diseases but as yet 


Warkan 
able 


no real proof is at hand. 
and co-workers'*** ** were 
show in experimental animals that m 
ternal depletion of a specifie nut! 
tional factor results in specific ¢o 


genital anomalies in the offsprin 
Rats whose mothers had been depriv: 
had skeletal d 


formities as cleft palate, syndactylis! 


of riboflavin such 
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fusion of the ribs, and shortening of 
the jaw and of bones of the forearms 
and When there was depriva- 
tion of vitamin A, 
curred, essentially, of the soft tissue 
structures, the eyes, heart, diaphragm, 
kidneys, and other urogenital organs. 


legs. 


malformations oc- 


Ingalls, Curley, and _  Prindle,"* 
working on the hypothesis suggested 
by clinical studies, that mongolism 


and perhaps tracheo-esophageal fistula 
and retrolental fibroplasia were due 
at of fetal 
development, subjected pregnant mice 


to anoxia critical stages 
to rarefied atmospheres at various pe- 
Their results 


malformations such as 


riods after conception. 
indicated that 
anencephaly and cleft palate could be 
produced by maternal anoxia, that the 
effect the 
degree anoxia 


fetus varies with the 
the 
anoxie 


upon 
and stage of 
the insult 


occurs, and upon the anatomie charac- 


of 
gestation in whieh 
teristics of the site at which localized 
cellular damage occurs, rapidly differ- 
entiating tissues being most vulnerable. 

Further evidence of the effect of en- 
vironmental factors, in particular of 
endocrine factors, on the developing 
embryo comes from the recent experi- 
Fain- 
into 


Fraser and 
injected 
malformations in 
The in- 


malformations 


mental studies of 
stal.?° 
pregnant 
the offspring were produced. 
of the 


found to vary with the genetie con- 


Cortisone was 


mice and 
cidence was 
stitution of the treated mice, the dos- 
age of cortisone used, and the gesta- 
tional stage at which treatment was 
hegun. 

Conclusions regarding the etiology 
of congenital malformations have been 
summarized Warkany"’ and by 
and Fainstal®' essentially as 
Some defects are genetic in 


by 
’raser 
follows. 
rigin, some are due to environmental 
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factors, and others result from an in- 
teraction between genetic and environ- 
mental influences. ‘‘Normal develop- 
ment depends upon a sound inherit- 
ance as well as upon proper environ- 
ment. Either a defective 
defective supply of nutritional 
ments from the mother may result in 
embryonic malformation death’’ 
(Warkany). And to this statement 
‘an add, changes in environment 
produced by some maternal infections 


gene or 


ele- 
or 
we 


and possibly severe disturbance of ma- 
ternal endocrine balance. 

The practical implications of these 
clinical and experimental studies are: 
(1) They prove that at 
congenital 


least some 
not 


pletely beyond the possibility of con- 


anomalies are com- 
trol; (2) they dispel some of the mys- 
tery of malformations in cases where 
no hereditary taint is apparent and 
this is valuable to the physician called 


upon to discuss the matter with the 
parents of a malformed child; and 
(3) they sharply emphasize a vital 
relationship between the mother’s 
health and the development of her 
offspring. 

The effect of maternal diet upon 
fetal growth has been further sub- 


Smith’s*”* 
analysis of the infants born in Am- 
Rotterdam during the 
period of the severe dietary restric- 


stantiated by recent studies. 


sterdam and 
tions imposed during German occupa- 
tion and in that after liberation, and 
the studies of Antonov?* 
during the prolonged siege of that city 
confirmed the earlier findings of Ebbs, 
Tisdall, and Seott®® and Burke, 
Harding, and Stuart.”® re- 
strictions of maternal food intake re- 
a significant decrease in the 
and weight of the infant at 
Smith’s®? studies seemed 


in Leningrad 


of 
Severe 
sult in 
stature 


birth. also 
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to confirm that in man, as had been 
so clearly shown by Barcroft? in sheep, 
this effect upon the offspring occurred 
largely if not solely when maternal 
dietary restrictions were imposed dur 
ing the latter half of pregnancy. 
Qualitatively, as well as quantita- 
tively, the nutritional requirements of 
the mother must be adequate in order 
full the fetus. 
studies of 
and Slo- 


regard to 


needs of 
the 
Hamil and collaborators?” 7° 


the 
This is indicated by 


to meet 


body and associates*® *° in 


vitamins of the B complex and vitamin 


(', and of Boder™ in regard to vitamin 


DD. Higher levels of vitamins of the 


B complex and of vitamin C were 
found in the cord blood than in the 
maternal blood and there was found 


excessive excretion of these vitamins 
in the urine with a gradual reduction 
of the blood the first three 
to five postnatal days. Slobody™ 


found this to be true of vitamin C in 


levels in 


premature as well as in term infants. 
The 


that the physiologie processes of intra- 


conclusion would appear to be 
uterine life require a greater concen- 
tration of these vitamins in the tissues 
than do the physiologic process under 
the after birth. 
During intrauterine life these vitamins 
the for 
the 


reduced 


changed conditions 


seem to be retained by fetus 
maternal 
the 
The necessity 


the 


his needs even though 


blood level is below 
mother’s requirements. 


mai- 


of adequate fortification o 


ternal diet with these vitamins is im- 


Boder"' found in her study of 


plied. 


a very large number of newborn in- 


fants that there was a highly signifi- 
cant inverse relationship in the inci 


dence of congenital cranial osteoporo 


sis (physiologic craniotabes) and the 
amount of sunshine available during 
the latter months of pregnancy. This 
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maternal vit: 

an effect upo 

the caleium metabolism of the fetus. 
It has long th: 

fetal health could often w: 

disturbed by maternal disease, chron 


strongly suggests that 
min D inadequacy has 
been reeognized 
be and 
or acute and metabolie or infectious 
that certain infectious 
are transplacentally imparted to the 
We need only eall attentior 
to the fact in order to emphasize th: 


also diseases 


fetus. 


importance of a careful prenatal his 
tory in evaluating the status of th 

infant. Special 
however, 


newborn mention 


should, be made of a few 
conditions that have received special 


attention recently. 
Diabetes—The status 
the diabetie 
particular interest. It 
problem of relatively recent origin. 
Control of diabetes with insulin made 
childbearing possible and the number 
infants presenting this 
inerease 


of the off- 
mother is of 
constitutes a 


spring of 


of newborn 


problem has continued to 
Among them there is a high neonatal 
mortality and a high incidence of pre 
mature birth. At first it was felt that 
hypoglycemia from hyper 
insulinism was their principal problem 
They frequently had very low blood 
hype! 


resulting 


sugar levels and at 


plasia and hypertrophy of islands o! 


autopsy 
Langerhans were found. More recen' 
investigations indicate that hypogl) 
cemia in itself is probably seldom tlh. 
death. blood 
sugar levels are characteristic of no 


cause of neonatal Low 
mal newborn infants in the early pos 
natal days and even extremely k 
levels are not accompanied by clinic: 
symptoms.**: The work of Priscil 
White™* has indicated that the offen 
ing factor may be an endocrine o1 
characterized by a depression of est! 


gens. This explanation has been cha 
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lenged by some, but White’s** reported 
results are quite convineing. She re- 
ports a marked reduction in neonatal 
mortality and in the ineidence of pre- 
mature births by the use of replace- 
ment therapy in a large group of preg- 
nant diabetic women whose estrogens 
were found to be low, as compared to 
similar groups not so treated. It is, 
at any rate, quite clear that the prob- 
lem of the offspring of the diabetic 
mother is more complex than the mere 
overproduction of insulin by the fetal 
pancreas compensatory to the hyper- 
glycemic fetal environment. It seems 
reasonable to presume that the general 
diabetic 
woman further disturbed by the endo- 


endocrine imbalance of a 
erine changes of pregnancy might pro- 
foundly influence the intrauterine en- 
vironment and alter the physiologic 
processes of her fetus in a variety of 
ways. 

Some interesting features that have 
higher 
than average birth weight due proba- 


been commented upon are: 
bly to the maternal hyperglycemia, a 
higher than usual erythroblast count 
in the cireulating blood, at autopsy 
many extramedullary centers of hemo- 
poiesis in the liver and spleen, and in 
addition enlarged F're- 
quently abnormalities of the placenta 


an heart. 


have been noted. 
Miller 
findings 


>and others have noted these 


in some infants of mothers 


who were not diabetic. They have as- 
sembled statistics on these cases which 
they claim indieate a high percentage 
of these mothers were prediabetic and 
later had elinieal diabetes. 
so far presented is not convincing, but 


Evidence 


is suggestive. 

It is apparent that knowledge in this 
field is still incomplete. In the mean- 
methods of intelligent 


time certain 
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“are are suggested by the facts at hand 
—prenatally, adequate control of the 
diabetes and substitution therapy 
when indicated as suggested by 
White ; natally, wise selection of type 
of delivery, administration of oxygen 
in surgical deliveries, and restriction 
of sedatives; postnatally, administra- 
tion of oxygen and restriction of fluids 
in the first two to three days. Whether 
administration of glucose and the use 
of epinephrine to prevent hypogly- 
cemia or to treat it if present is indi- 
cated or not is an unsettled question. 

Congenital toxoplasmosis is caused 
by transplacental transfer of the pro- 
tozoa from an actively infected mother 
to The principal damage 
is in the central nervous system and 
the pa- 
thology and of chorioretinopathy, and 


her fetus. 


eyes. Evidence of cerebral 
later areas of calcification in the brain 
demonstrated by roentgenograms are 
the cardinal findings. The studies of 
Sabin®* and his co-workers indicate 
that infection Toxoplasma is 
quite common in the general popula- 
tion of certain sections of the country. 
of the fetus 
seems to oecur only when maternal 


with 


Fortunately, infection 
infection is active and the chances of 
this being the are not 
I‘rom a practical standpoint the most 
clinical information that 
the studies of Sabin 
and his group” is that analysis of data 


case great. 
significant 
has come from 
on proved cases of congential toxo- 
plasmosis indicates that subsequent 
children born after the Toxoplasma- 
infected child are normal. The im- 
portance this knowledge to the 
physician, called upon to advise par- 
ents the advisability of having 
other children, is obvious. 


of 
on 


Endocardial sclerosis and endoear- 
dial fibroelastosis are names now used 
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condition 
be fetal 


The pathologie characteristics are ear- 


to designate a previously 


considered to endocarditis. 
diae hypertrophy, involving chiefly the 
left ventricle, thickening, opacity and 
milky the endocar- 
dium, and varying degrees of distor- 
The ante- 


discoloration of 


tion of the eardiae valves. 
natal process responsible for this con- 
dition is unknown, but there has been 
found to substantiate an 
more 


no evidence 
infectious origin. It 
likely that it is a congenital develop- 
mental defect endocardial 
fibrosis interferes with the emptying 
of the capillaries re- 
sulting in changes in the myocardium 
Death usu- 


appears 
in which 
arteriolumenal 


with final eardiae failure. 
occurs within the early weeks 
birth.* 57: 3 
mark the 
from the shrinking 


ally 


after These conclusions 


more 


of 


seem to exit of one 


disease realm 

fetal bacterial infections. 
Viral the 

however, assuming greater importance. 


infections of fetus are, 


Congenital pneumonitis quite clearly 


due to maternal virus infection has 


been demonstrated by Adams,*® and 


congenital viral hepatitis seems now 


to be a_ well-substantiated clinical 
entity. 

Erythroblastosis fetalis will only be 
mentioned in this review although it 
rightfully belongs here in the category 
of diseases due to prenatal influences. 
The subject has been so exhaustively 
covered by authorities that nearly all 
who read these pages will be at least 
familiar with its intricacies as I. 
Wider 


methods of treatment have resulted in 


as 
recognition and improved 
a significant lowering of its mortality 
rate. Saving more lives has, however, 
increasing 
by 


wake an 


handicapped 


brought in its 


infants 


number of 
kernicterus, adding to the already seri- 
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ous problem of mentally retarded and 


cerebral spastic children. The path- 


ogenesis of kernicterus is still ‘not 
known. Zuelzer’s*® study indicates 


quite clearly that hemolytic disease 
is not the only condition which may 
result in kernicterus. The subject 
needs further study. 

Postmaturity and Placental Integ- 
rity.—The importance of placental ade- 
quacy in regard to fetal gaseous ex- 
change has recently been stressed, par- 
ticularly by Clifford.‘ He ealled at- 
tention to the clinical and pathologic 
manifestations of prolonged intra- 
uterine anoxia as it affects neonatal ad- 
justments, and in most instances ab- 
normal changes in the placenta were 
found which were of sufficient degree 
of severity to account for a protracted 
period of prenatal fetal anoxia. In 
the group studied there was a rela- 
tively large number of postmature in- 
fants, and the changes in the placentas 
to be senile degenerative 
More recently Clifford*® has 
statistical data showing a 
significant upswing in the 
mortality rate in infants carried be- 
yond term which increases with the 
degree of postmaturity. This empha- 
sizes the importance of trying to find 
a more accurate and at the same time 
practical method of determining gesta- 
Higher 


mortality rates among large infants is 


appeared 
changes. 
reported 
neonatal 


tional age than we now have. 


not a new observation, but the recent 
statistical report from New York Cit) 
by Baumgartner and collaborators*® is 
clear documentary evidence of the fact. 
[It was possible to caleulate ‘‘best birth 
weights’’ from their data. For male 
infants this was 3,000 grams, for fe- 
For whites it was 
2,990 grams and for nonwhites 2,830 
While there are other factors 


males 2,880 grams. 


grams. 
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that may be coneerned in making very 
large infants poorer risks, the implica- 
tion is clear that relative maturity is 
more important than size in governing 
variations in death rate. 

These observations seem to indicate 
that a definite hazard to the fetus ac- 
companies postmaturity, probably as- 
sociated with retrogressive or senile 
degenerative changes occurring in the 
This subject 


deserves serious study because, if true, 


placenta beyond term. 


general recognition of this hazard by 
obstetricians could significantly lower 
fetal and neonatal mortality rates. 


Il. BIRTH AND NEONATAL ADJUSTMENTS 


A considerable volume of knowledge 
relating to the physiology of the fetus, 
and of the newborn infant during the 
period of adjustment has accumulated 
in recent years. This has added greatly 
to our understanding of neonatal char- 
It is easier to accept many 
of these peculiarities as normal phe- 
nomena when the them 
known, and the temptation to try to 
‘‘eorrect’’ them that 
amount to meddlesome interference is 
lessened. The very fact that all but a 
small fraction of the total number of 
infants born alive, particularly when 
born at term, make their neonatal ad- 
and smoothly 


acteristies. 


basis for is 


by methods 


justments successfully 
should be proof that nature has made 
ample provision for this transition. 
But it is a satisfaction to have some 
idea of what is going on, ideas valuable 
in evaluating the occasional infant who 
experiences difficulties. 

It will be impossible to review the 
studies on fetal and neonatal physiol- 
in a thorough in this 


I can only refer to those which 


ogy manner 
article. 
appear to me to be of special practical 


importance. 
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Respiration and Respiratory Diffi- 
culties—Some progress has been made 
in clarifying the initiation of respira- 
tion after birth and in explaining types 
of respiration. The publications of 
Barcroft,? Wilson,** Smith,*® Howard 
and Bauer,*® *7 and Graham and co- 
workers** have been particularly help- 
ful. Bareroft? from of 
sheep coneludes that respiration occurs 
when the sum total of stimulation from 
different sources is sufficient to over- 
come central inhibitions. Stimuli are 
chemical, from changed relationships 


his studies 


between and carbon dioxide 
concentration at the respiratory cen- 
nerve 


skin, 


oxygen 


ter, and sensory, from afferent 
the 
mucous membranes, and muscles. These 


impulses originating in 
are augmented in an auxiliary man- 
ner by stimuli from the chemoreceptor 
mechanism of the carotid and aortic 
ganglia activated by relative anoxia. 
For this response an intact respiratory 
center is postulated; the responsiveness 
of the center is dependent upon ade- 
quate oxygen supply to the cells of the 
center. 

Breathing of an immature type, i.e., 
of Cheyne-Stokes breathing, 
a high percentage of normal 


variants 
occurs in 
infants in an atmosphere of 
air Regular rhythm be 
brought about by increasing the oxy- 
gen The majority 
of premature infants breathe while in 


newborn 
alone. ean 
concentration.*® 47 


an atmosphere of air as if suffering 
from oxygen-lack, vet do not have a 
strikingly arterial oxygen 
saturation; nevertheless, administration 


reduced 


of added oxygen corrects this type of 
breathing.“* When oxygen is reduced 
to 12 per cent, breathing of the new- 
born infant becomes irregular in type 
and the minute volume is lowered ; this 
is the opposite of the response which 
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occurs in adults. It has been suggested 
that this may be due to an anaerobic 
metabolism in the newborn infant and 
the 
process aimed at conserving CO,. Oxy- 


type of breathing a physiologic 
gen and CQO, are so intimately con- 
cerned with the regulation of respira- 
that 
voreed, and irregular types of breath- 


tion they cannot easily be di- 
ing may well be a physiologic effort to 
quantitate one gas with reference to 
the other rather than a pathologie re- 
sponse to an alteration in the concen- 
tration of either one.” 

In interpreting the results of these 
studies from a practical standpoint, 
there are several variables to keep in 
mind. One 
maturation of the lungs of the particu- 


is the state of anatomic 


lar infant in question,‘ another is the 


state of anatomie maturation of the 
central mechanism for control of res- 
piration,’:* and still another is the 


adequacy of physiologic function of 
tissues as the 
the 


Respiration is 


such other organs and 
the 
capillaries, and others. 


kidneys, endocrine glands, 
a complex bodily function interrelated 
to many others and ean be understood 
only in the light of these interrelation- 
ships. 

Most infants breathe spontaneously 
and immediately or with only slight 
delay and carry on adequately even 
though their respiratory rhythm is fre- 
The majority of 
those who experience some difficulty 


quently irregular. 
are relieved by oxygen administration. 
These are the infants whose respira- 
tory centers have been depressed by a 
moderately severe degree of anoxia 
from various causes during their birth. 

The infants who give us real coneern 
ire those whose respiratory center has 
been deeply depressed by severe anoxia 


of prenatal or natal origin, or by ana- 
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tomical injury, and those with me 
chanical obstruction of the pulmonary 
What helpful new informa 
tion have we in regard to these? 


airways. 


The various causes of fetal and neo 
natal anoxia have been exhaustivel) 
of publica 


discussed in a number 


tions,*? * #° as have also the effects ot 
anoxia,* °°? and 
preciated by obstetricians and pedia 
It should be emphasized that 
the effects of anoxia are not confined 
to the mechanism of respiration but 
are widespread; perhaps most impor- 
tant is its effect upon the integrity of 


are generally ap 


tricians. 


the capillaries. Damage may result 
from hemorrhages in many structures, 
the lungs, pleura, brain, meninges, and 
other tissues. 

Of eonsiderable elinical significance 
is intrauterine anoxia of relatively long 
duration. Clifford’s studies of this 
condition were mentioned above in re- 
lation to placental changes in_post- 
maturity. Other 
erythroblastosis are 


conditions such as 
also responsible 
for placental changes that cause intra- 
uterine anoxia. The infant in addi- 
tion to respiratory depression often 
has a characteristic golden yellow dis 
coloration of the vernix and of the 
nails, and in some instances maceration 
of the skin. They often give the im 
pression that though born alive they 
had barely eseaped ar intrauterine 
death. This clinical pieture and its 
probable etiology has not heretofore 
been sufficiently stressed. 

There has been a revival of interest 
in the etiology and the clinical and 
pathologie manifestations of various 
types of pulmonary obstructive lesions 
Of these the hyaline membrane (vernix 
membrane, asphyxial membrane) has 
received the greatest amount of atten 


tion,* °*-** particularly in regard to the 
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nature of the membrane and its origin. 
It is recognized that pulmonary hya- 
line membrane is a major factor in 
deaths from respiratory causes in the 


newborn period. The membrane is 
plastered against the walls of the re- 
spiratory bronchioles, the alveolar 


duets, and the alveoli. The chief dam- 
age appears to result from plugging 
the alveolar ducts and producing sec- 
It 
occurs most frequently in premature 

Among full-term infants it is 
frequently in those born by 
section and in births 
ciated with prenatal and natal anoxia. 
Analysis shows the membrane to be of 


ondary or resorption atelectasis. 
infants. 
found 


cesarean asso- 


protein material; vernix is not a con- 
stant The investigations 
of Blystad, Landing, and Smith*’ in- 
dicate that the concentrated protein is 
from amniotie fluid. Air-breathing of 
some duration seems to be essential for 
its formation. They did not find hya- 
line in infants 
nor in infants dying within one hour 
after birth. That this may not be the 


component. 


membranes stillborn 


only souree of hyaline membrane is 
indicated by the studies of Miller.®* 
He believes it to be a protein exudate 
from injured tissues of the bronchioles 
and alveoli. Others also have been un- 
willing to accept aspirated amniotic 
fluid as the only source of the concen- 
trated protein of the membrane. What- 
ever its cause, hyaline membrane is a 
serious and a common cause of respira- 
tory difficulty. The clinical picture is 
quite uniform. Breathing is usually 
quite normal for the first two or three 
after birth, 
dyspnea appears, associated with re- 


hours then evidence of 
tractions of the costal margins and 
lower sternum and with grunting. 
Cyanosis of varying degree develops. 


Death may occur within a few hours 
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after the onset of symptoms in some 
eases while in others the condition may 
remain unchanged until the third or 
fourth day and then rather rapidly 
improve. 

The subject of atelectasis was largely 
clarified by the careful studies of Wil- 
son and Farber: °° twenty years ago. 
Since then attention has been directed 
to associated pathologic conditions. 
Thanks to the Macklins,® the probable 
mechanism of the production of pul- 
monary interstitial emphysema, pneu- 
momediastinum, and pneumothorax is 
Gumbiner and Cutler’s® 
ease reports and pathologie findings in 


recognized. 


pneumomediastinum were followed by 
others calling attention to this condi- 
tion as a special hazard to the new- 
born infant. Recently Salmon, Forbes, 
and Davenport®™ reviewed six cases of 
airblock in newborn infants from the 
standpoint of the elinieal, roentgeno- 
logic, and autopsy features. This com- 
prehensive study emphasizes the fact 
that in the newborn infant with 
spiratory difficulty associated with ate- 
lectasis there are factors favorable to 
air-trapping which may lead to inter- 
stitial emphysema, 
num, and pneumothorax. It is now be- 
coming increasingly clear that atelec- 


re- 


pneumomediasti- 


tasis is usually a diffuse process. The 
obstruction is in many small bronchial 
radicles ; some are completely obstruet- 
ed from the first, many more become 
occluded after the alveoli 
inflated and give rise to secondary or 
the air 

subse- 


have been 
resorption atelectasis when 

within the alveoli has been 
quently absorbed, while still 
bronchial radicles are only partially 
obstructed, permitting air to enter the 
alveoli but hindering its exit. What 
we commonly speak of as atelectasis is 
rarely pure atelectasis, but rather a 


other 
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combination of atelectasis and emphy- 
sema. 

If this is the true picture it is ob- 
vious that, except in the rare instances 
of massive atelectasis due to obstrue- 
tion of a large bronchus, no help ean 
he expected from bronchoscopie aspira- 
tion. However, bronchoscopy, expertly 
the treatment 
infants in 


of 
the 
delivery room is quite another matter. 


done, as an aid in 
asphyxiated newborn 
Here removal of foreign material from 
the trachea and large bronchi by bron- 
choseopie technique can in some in- 
stances be a valuable measure both as 
an aid in resuscitation and in preven- 
This 
One 


tion of obstructive atelectasis. 


further consideration. 
member of the delivery room personnel 


would need to be a properly trained 


deserves 


and equipped bronchoscopist. There is 
consideration of a 
team” in 


need for serious 


“delivery-room life-saving 
every hospital with a large obstetrical 
department: a team composed of resi- 
dents and nurses specially trained in 
the handling of all sorts of neonatal 
emergencies that occur in the delivery 
room. If bronchoscopy proves a valu- 
able aid in neonatal emergencies, one 
member of such a team should be 
trained in that procedure. 

cesarean section 


Infants born by 


present special problems. These have 
received considerable attention because 
the mortality in this group is high. In 
some instances the cause is, at least in 
part, related to the factors which made 
this type of delivery necessary, but in 
others this is obviously not the case. It 
has been suggested by Bloxsom* and 
others that passage through the birth 
canal in some way, not entirely clear, 
the 
spiratory function, and in birth by sec- 


eonditions infant for normal re- 


tion the infant is robbed of this con- 
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ditioning process. Landau and asso- 
ciates™ have suggested that these in 
fants suffer from shock probably be 
cause they are deprived of a significant 
quantity of blood due to the immediat« 
severing of the cord at birth. Blystad, 
Landing, and Smith,’ Gellis and col 
laborators,® and others have directed 
attention to an excessive amount of 
amniotie fluid in the respiratory tract 
and the stomach. Potter* also noted 
that at 
edema of the meninges, and more re- 
cently has reported that hyaline mem- 
brane is found in the lungs in a high 
In the early man- 


autopsy there was marked 


percentage of cases. 
agement Gellis® has proposed aspira 
tion of the fluid from the stomach im 
mediately after birth and again one or 
more times in the next few hours. This 
is done to lessen the danger of regur 
gitated stomach contents being aspi 
rated into the lungs. He reports a 
significant reduction in the ineidence 
of respiratory difficulty and in mortal 
ity since this treatment was instituted 
Many now advocate severe restriction 
of fluid intake in the first two to three 
days because of the greater tendenc) 
to edema in these infants. Oxygen 
administration should be accompanied 
by high humidity of the inspired ai! 
heeause of its possible influence in the 
prevention of hyaline membrane fot 
mation. 

This subject is still not clearly un 
derstood. Until we know more about 
the physiologic changes and the physio 
dynamie factors involved in birth by 
section, and until we know more abou 
how hyaline membranes are forme: 
and how prevented, we will do well t: 
follow the suggested methods of treat 
ment given above, and urge that ce 
sarean section deliveries be done onl) 
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after careful serutiny of the indieca- 
tions. 

It may be well at this point to make 
some comments about Bloxsom’s Oxy- 
ven Air Lock. This device recently 
perfected by Bloxsom®* was primarily 
conceived for infants delivered by sec- 
tion, on the theory that rhythmically 
applied alternating compression and 
decompression such as occurs in birth 
through the birth canal is essential to 
‘‘eondition’’ the infant for respiratory 
funetion after birth. It is now being 
used and recommended in some hos- 
pitals for all cases of asphyxia neona- 
torum. The asphyxiated infant is im- 
mediately placed naked in the warmed, 
humidified chamber containing an at- 
mosphere maintained at 60 per cent 
oxygen concentration and the chamber 
locked. The pressure within the cham- 
ber is then raised to 3 pounds per 
square inch at which point an auto- 
matie trip mechanism allows the pres- 
sure to fall to 1 pound from which it 
is again automatically 
pounds. This cyele of alternating in- 
creased and decreased pressure is con- 
tinued until respirations are regular 
and then the pressure is kept con- 
stantly at 2 pounds until all evidence 
of residual cyanosis in the hands and 
Following this 


raised to 3 


feet has disappeared. 
the infant is placed in a regulation in- 
cubator supplied with oxygen at 60 
Some of the 
method 
under 


per cent concentration. 
claimed this 
treatment oxygen 


for of 
that 


pressure favors its absorption through 


benefits 


are: 


the skin and mucous membranes; that 
by expansion of gases amniotic fluid 
and seeretions are forced from the air 
passages; that alternating changes in 
the infant for 
espiratory activity in a manner simu- 


pressure ‘‘condition’”’ 


ating that normally produced in pas- 
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sage through the birth canal; and that 
the infant is protected from the po- 
tential other methods of 
resuscitation. 
vice but there is not universal agree- 
ment that the physiologic premises on 
which it is based are sound. We must 
await the results of thorough trial and 
the opinions of many more observers 


dangers of 
This is an ingenious de- 


than are now available before passing 
judgment on its merits. Asphyxia can 
result from many different factors and 
it would not appear likely that any 
single mechanical device would be in- 
dicated in all eases. Careful evalua- 
tion of the individual infant and intel- 
ligent selection of the type of treat- 
ment indicated from that appraisal 
would seem to be a more logical ap- 
Too little is known about 


asphyxia to warrant 


proach. 
complacent ac- 
ceptance of any one method of treat- 
ment as the final answer. The stimulus 
for further search for the causes and 
for other methods of treatment would 
Accept- 


ance of a machine as a replacement for 


be dulled by such a course. 


personal responsibility in medical prac- 
tice is dangerous, not only from the 
standpoint of the patient’s welfare but 
from the standpoint of medical prac- 
tice as well. 

Hormonal Inflwences.—The various 
effects of prenatal and postnatal hor- 
monal factors on neonatal physiology 
are becoming more widely recognized. 
Disturbances due to severe maternal 
endocrine imbalance such as exists in 
diabetes and in thyroid dysfunction 
are quite clearly understood. Also the 
occurrence of the so-called pregnancy 
reactions (breast engorgement, lacta- 
tion, vaginal bleeding, and the like) is 
common knowledge. In tetany of the 
newborn infant transient 
thyroidism resulting from the physio- 


hypopara- 
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logie maternal hyperparathyroidism of 
pregnancy is quite generally aecepted 
as one etiological factor. Other factors 
concerned in producing the clinical 
picture of hypocaleemie tetany are: 
low capacity of the kidneys to excrete 
phosphates, and the low ealeium-phos- 
phorus ratio in the usual cow’s milk 
formulas fed to newborn infants.** Ac- 
curate diagnosis of this condition re- 
mains difficult. Dodd and Rappaport™ 
recently studied a comparatively large 
series of cases and many of their find- 
ings are enlightening from the stand- 
of and diag- 
In addition to varying degrees 


point symptomatology 
nosis. 
of neuromuscular irritability, vomiting 
was a common symptom, and edema 
was quite often a prominent finding. 
In a group of twenty-four infants with 
symptoms of tetany the serum caleium 
to 9 
about one-third of these patients had 


levels were 6 mg. per cent and 
serum phosphorus levels above 8 mg. 
per cent. In forty-eight infants with- 
out symptoms of tetany only five had 
serum calcium levels below 9 mg. per 
eent and only two had serum phos- 
phorus levels above 8 mg. per cent. 
the 


are often seen in other pathologie con- 


Since symptoms are those which 


ditions, and sinee low ealeium and 


high phosphorus levels are not always 
associated with symptoms of tetany, 
eare should be exercised in ruling out 
organic pathology of the central nerv- 
ous system before making a diagnosis 
of tetany. There can, however, be no 


doubt of a significant relationship of 


clinical symptoms to low serum eal- 
cium and high serum’ phosphorus 
levels. Prompt and dramatic disap- 


pearance of symptoms following the 


administration of caleium makes the 
diagnosis a fairly justifiable assump- 


tion. 
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The great interest in hormones < 

the adrenal cortex and the unique an: 
tomie peculiarities of this structure i 

the newborn infant, its relatively larg 
size at birth and rapid hypoplasia o 
regression during the neonatal period 
have given rise to considerable specu 
lation regarding its role in the phys 
picture of adjust 
Jaudon® * has deseribed 

clinical syndrome which he considers 
due to 
sufficiency in the neonatal and earl) 
It is characterized by 
vomiting, failure to gain weight, and 
dehydration 


iologie neonatal 


ments. 


temporary adrenocortical in 


infancy period. 
periods of unexplained 
accompanied by low serum chloride 
levels, low sodium and often elevated 
postassium levels, resulting from ex 
cessive renal excretion of sodium, chlo- 
The 
administration of 


water. condition is 
the 


desoxycorticosterone acetate, and in 


rides, and 


corrected by 
creasing the intake of sodium chloride. 
In a matter of a few weeks treatment 
ean as a rule be gradually omitted 
without the return of symptoms. There 
has not been general acceptance of this 
It is cer 
tainly not a common one in the experi 
But it 
surely merits further study since hor 
the 
mones of the adrenal cortex could ver 


clinical picture as an entity. 


ence of most pediatricians. 


monal imbalance involving hot 
logically be expected to oceur in thy 
newborn infant. 

A recent paper by Knudson" ealls 
attention to the faet that when adren 
insufficiency is suspected it may be di 
to mixed adrenal disease. This diseas 
is not transient; there is good eviden: 
that it is based on a genetic trait. Pe 
sistent forceful or projectile vomitin 
is an early symptom and is associat 
with rapid dehydration and loss « 
weight, and in some instances cireul: 
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tory collapse and cyanosis. In females 
there is usually pseudohermaphrodit- 
ism, while in males evidences of viri- 
lism are not likely to be present in the 
newborn period. In addition to exces- 
sive loss of chlorides by the renal route 
there is also excessive exeretion of 17- 
ketosteroids in the urine. In tempo- 
rary adrenal insufficiency of the type 
described by Jaudon, urinary excre- 
tion of 17-ketosteroids is normal. Be- 
cause projectile vomiting is an early 
and prominent symptom in mixed 
adrenal disease a diagnosis of pyloric 
stenosis has been erroneously made in 
several recorded eases. This error can 
he avoided through laboratory studies. 
In pyloric stenosis there is metabolic 
alkalosis due to loss of chlorides by 
vomiting and 
urinary chloride excretion is decreased. 
In adrenal insufficiency there is in- 
creased urinary chloride excretion, the 
value and 
there is metabolic acidosis, and exces- 
excretion of 17-ketosteroids is 
diagnostie. 


of gastric secretions 


serum bicarbonate is low 


Si ve 


In summary it can be said that the 
response of the fetus to the maternal 
endocrine peculiarities of pregnancy 
and the changes occurring in its own 
endocrine glands under the influences 
of intrauterine environment re- 
flected in many anatomie and physio- 


1S 


logie peculiarities in the period of ad- 
justment after birth. For the 
part these are transient and harmless, 
but may 
give rise to serious symptoms. It 
quite probable that an increasing num- 
ber of neonatal characteristics will be 
found to have their basis in such hor- 
monal factors. Recently, for example, 
Smith® suggested that in physiologic 
edema there might well be an endo- 


most 


under some circumstances 


is 


crine factor in its etiology. 


PROGRESS 603 

Renal Function.—There is a lower 
functional capacity of the kidneys of 
newborn infants in terms of compari- 
son with the kidney function of older 
infants and adults. Immaturity of the 
kidneys is probably responsible. It is 
more pronounced in infants born pre- 
maturely than in those born at term.*-*? 
The practical importance of this knowl- 
edge is that the newborn infant, espe- 
cially the premature, is in a more or 
less preearious state of delicate elec- 
trolyte and water balance; he is even 
in a state of mild acidosis when receiv- 
ing the usual artificial feeding for- 
mulas. His metabolic peculiarities are 
such that under normal conditions he 
suffers no harm, but conditions that 
put too great demand on renal func- 
tion can produce untoward symptoms. 
It calls attention to the necessity for 
‘are in the selection of feedings and 
fluids, ineluding parenteral fluids, 
when these are indicated. It has a 
bearing also on the dosage of drugs 
that are eliminated by way of the kid- 
neys. Richmond and associates’? dem- 
onstrated that blood levels of sulfonam- 
ides are obtained in the early weeks 
of life with a much smaller dosage of 
these drugs than is required for similar 
levels in older children. 

Neonatal Infections——There has 
been renewed interest in this subject, 
stimulated by: (1) availability of ef- 
fective therapeutic drugs; (2) recogni- 
tion of the poor immunologic response 
of the newborn infant to bacterial in- 
vasion; (3) growing appreciation of 
the role of viruses as etiological path- 
ogens in neonatal infections; and (4) 
the crowded conditions and searcity of 
nursing personnel in ma- 
In regard to sepsis 
con- 
We 


adequate 
ternity nurseries. 
of the newborn infant we are 
fronted by a peculiar situation. 
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now have effective drugs for therapy 
but there remains the problem of early 
recognition of the disease. Sepsis has 
hecome so much less common through 
almost universal improvements — in 
aseptic techniques that many of the 
present generation of actively practic- 
ing physicians fail to recognize the ob- 
secure early symptoms of the disease. 
More attention should be given to this 
subject in the training of physicians 
because, in spite of good technique in 
newborn care, sepsis is still with us. 
Epidemie diarrhea of the newborn 
has not been so prevalent in recent 
years. Seattered epidemics of diarrhea 
have been reported, some caused by 
demonstrated bacterial infections due 
to breaks in aseptie technique, and 
others of unexplained origin. Whether 
or not all of these should be classified 
as epidemie diarrhea of the newborn 
is open to argument; some say not. 
The question is rather academic since, 
no matter what the etiological agent or 
agents may be, each epidemic should 
be subjected to the same kind of search- 
ing investigative and control measures. 
while strongly sus- 


Virus etiology, 


pected in many epidemies, has been 
proved in few. It still remains, how- 
ever, in the forefront of suspicion. In 
the realm of treatment the outstanding 
work of Darrow and associates*™* ** has 
the intelligent 
management of these patients. 

Birth 


been 


pointed way toward 


Intracranial Injury.—This 


subject has not blessed by any 
startling revelations that can assuredly 
promise lowered incidence of, or more 
effective treatment for, intracranial 
birth injuries. A possible exception to 
this statement is in those injuries re- 


While 


clinieal symptoms of this condition do 


sulting in subdural hematomas. 


not usually become evident in the neo- 
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natal period, it is quite certain that 
birth injury is a common cause. The 
present interest in this 
subject will undoubtedly result in an 


widespread 


increasing number of eases being recog- 
nized at an earlier period after birth 
than has been the ease in the past. The 
well-developed picture has 
been clearly described and is quite 


elinical 


generally recognized, as is also the 
method of treatment. 

The value of repeated spinal taps in 
the treatment of intracranial hemor- 
rhage is still controversial. Temporary 
relief of symptoms can unquestionably 
obtained in some but 
whether or not the ultimate status of 
the infant an 
question. 

The electroencephalographie studies 
of Hughes and co-workers” have given 
some much needed information on the 


be instances, 


is improved is open 


brain wave patterns of newborn in- 
fants and some ope that early evi- 
dence of brain damage may be derived 
from such tests. It is still too early to 
say how reliable this information will 


be for diagnostic purposes. 


Ill, SURGERY OF THE NEWBORN INFANT 


One of the most important and cer- 
tainly the the 
recent advances in the care of the new- 
infant has been in the field of 
Conditions that only a few 


most spectacular of 
born 
surgery. 
years ago were hopeless are now suc- 
cessfully treated by astounding sur- 
gical skill and ingenuity. These ad- 
vances have been made _ possible 
through improvements in many fields; 
in anesthesiology, in techniques of 
parenteral feeding and fluid and elec- 
trolyte control, and in control of in- 
fections. Probably the greatest ad- 
vances have been in thoracic surgery. 
This has made possible the surgical 
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correction of congenital anomalies of 
the esophagus, trachea, lung, and of 
the heart and great vessels. This prog- 
ress has given stimulus to intensive 
study of pathologie conditions of tho- 
racie organs and of diagnostic methods 
which have produced refinements in 
precision of differentiation of types of 
lesions. Mention need be made only 
of the contributions of the roentgenolo- 
gists, the cardiologists, and the pedia- 
tricians as well as the surgeons to em- 
phasize that progress has been the 
result of group effort. 

Significant advances have been made 
in improving the plight of newborn in- 
fants with various types of intestinal 
obstruetion. This has been not only 
from the standpoint of surgical and 
management, but from the 
important standpoint of early 
diagnosis as well. Waseh and Marck* 
made one of the most valuable contri- 
butions to early diagnosis in their 
study of the normal pattern of air- 
filling of the intestinal tract in the first 
day of life. They made systematic 
roentgenographie studies of fifty nor- 
mal newborn infants at frequent inter- 
vals from birth throughout the first 
twenty-four hours and found that the 
sequence of filling of the various divi- 
sions of the gastrointestinal tract fol- 
lows a quite well-defined pattern and 
that the time table of the passage of 
air is a fairly constant one. This is 
a summary of their findings: (1) air 
is present in the stomach promptly 
after birth; (2) within the first hour 
the proximal portion of the small 
bowel is outlined, mostly in the left 


medical 
very 


upper abdomen; (3) between the first 
and third hours the remainder of the 
small bowel fills and segments of the 
large bowel first appear, the ascending 
and the descending colon and in some 
cases even the distal portions of the 
colon by three hours; (4) from the 
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fourth to the eighth hour there is a 
progressive increase in the amount of 
air distributed in both small and large 
bowel; (5) at the eighth hour the 
striking finding is the presence of in- 
numerable air-containing segments of 
small bowel closely packed and filling 
the abdominal cavity, in contrast to 
the relatively lesser amount in the 
colon; (6) following the first feeding 
(which in the ease of these infants was 
at eight hours) the relative proportion 
of air in the small bowel as compared 
to the large bowel changes in favor of 
the latter. Segments of air-filled small 
howel become fewer, poorly defined, 
and widely separated, while the limbs 
of the colon become more prominent ; 
(7) at the twelfth hour this distribu- 
tion becomes established and continues 
as the characteristic pattern to the end 
of the infant’s first day. More uni- 
versal application of this knowledge 
should greatly decrease the necessity 
for the use of contrast media in the 
roentgenologiec examination of new- 
born infants suspected of having in- 
testinal obstruction. It is considered 
safer for the infant. 

Weiner and Richmond” emphasize 
the importance of early diagnosis of 
conditions of the newborn infant that 
may be corrected by surgery in the 
that, 1947, congenital 
anomalies caused 4.6 deaths 
each 1,000 live births, a figure second 


statement in 


out of 
only to prematurity as a cause of death 
in the neonatal period. 


IV. PREMATURE INFANTS 


The great amount of attention paid 
to premature infants in recent years 
was logically to be expected. Approxi- 
50 all 
deaths occur in this group although 


mately per cent of neonatal 


they make up only 6 per cent of the 
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total number of live births in the coun- 
try asa whole. Space will permit only 
a summary of what seems to be the 
most important findings from a prac- 
tical standpoint. 

‘*Premature’’ is the term almost uni- 
versally applied to all infants born 
2.500 
group with many dis- 


alive weighing grams or less. 
This ineludes a 
similarities and to appraise the status 
of individual members of this group it 
is essential to recognize these modify- 
ing factors. Simply using the term 
**premature’’ The in- 


fant weighing 1,000 grams at birth has 


is not enough. 


little resemblance to one with a birth 
weight of 2.500 grams. 

Birth weight has a significant rela- 
tionship to gestational age and, for 
that reason, to the probabilities of sur 
vival. It is about the only practical 
measure we have for obtaining infor- 
mation that is relatively reliable for 
national 


statistical comparison on a 


and international level. Steiner and 
have recently called at- 
the 


upon survival rates in each of the birth 


Pomerance™ 
tention to influence of maturity 
weight categories of premature infants 
the 


birth weight as an index to gestational 


and emphasize 


age. But we have as yet no really 


accurate and practical measure of ges- 
until we have, birth 


tational age, and, 


weight must continue to be the sta- 
tistical yardstick. Such studies are 
nevertheless important beeause they 


emphasize the necessity for careful in- 
premature 
Some of 


dividual evaluation of 

births in clinical practice. 
the things that need to be kept in mind 
(1) 


premature 


in such an evaluation are: 
fall in the 


sex 


more females 


weight group than males; (2) race 
nonwhites have a lower mean birth 
weight than whites; (3) variations in 
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rate of maturation—in general females 
mature more rapidly than males, and 
Negro infants than 
(Christy’s’® studies on appearance of 
centers of ossification) ; (4) variations 
in inherent growth potentials—some 


white infants 


infants with birth weights as low as 
2,000 grams or even less are simply 
small because of parental stock and not 
beeause of premature birth; (5) single 
or multiple births—twin pregnancies 
tend strongly to premature labor, but 
it is also true that twins carried to 
term have a lower mean birth weight 
(6) 
raphy—altitude appears to have an 
influence on birth weight.*® Mean birth 
weight is lower in regions of high alti 
tude than in regions of low altitude; 
the prenatal 
health and nutrition have an effect up- 
on fetal growth as do also loeal intra 
uterine and that 
determine the size and efficiency of the 
placenta; and (8) anatomie and physi- 
ologic evidences of prematurity 


than single term infants; 


geog 


(7) history—maternal 


conditions factors 


here 
the experience, knowledge, and acuity 
of observation of the clinician must be 
It is obvious that an 


is possible only 


depended upon. 
accurate assessment 


through free collaboration of obste- 
trician and pediatrician. 

The functional capacity of organs 
and tissues is dependent upon gesta 
the 
reached at the time of birth. 
on premature infants have illustrated 
Restricted 
performance of the kid 
of the respira 
of the 


maturits 
Studies 


tional age stage of 


this in a clear manner. 


functional 
neys,*~"' of the liver,’® ? 


tory mechanism,** * *! mecha 


nism for acid-base control,® ** and of 
the digestive system** has been shown 
to depend upon, and to constitute an 
index of maturation. All of these are 


important additions to our knowledge 
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and help in forming the basis for intel- 
ligent management of the premature 
and also of the full-term infant. 
Contemplating these inefficiencies of 
physiologic might well 
excite awe and wonder that so many, 


performance 


even among the very immature, sur- 
vive rather than that the fatality rate 
is high. Viewing them in terms of what 
is considered normal for older infants 
It 
necessary that the metabolic processes 
at that stage of maturation be taken 
into consideration to make the picture 
re- 


is a distortion of the picture. is 


clear. Reardon and co-workers** 
ported a wide range in the chemical 
findings among normal premature in- 
fants. Sixty-seven per cent had find- 
ings of an uncompensated metabolic 
acidosis but there was no correlation 
hetween variations in the acid-base dis- 
turbance and the prognosis for life. 
But according to these investigators 
the fact that most premature infants 
do have an unstable acid-base balance 
may be a reason why they so easily 
develop severe acidosis when any stress 
Their conclusion is that the 
cause of acidosis in premature infants 
The theory 

anaerobic 
yet 


occurs. 


has not been established. 
that partial 
metabolism tenable but 


they have a 
is not 
proved. 

One thing is clear, that in spite of 
the many apparent faults and defi- 
ciencies of the premature infant, these 
are unsurmountable 
handicaps, and more harm than good 
may often result from efforts to ‘‘ 
reet’’ But, at the same time, 
into 


not necessarily 
cor- 
them. 
these deficiencies must be taken 
consideration in the care of the prema- 
ture infant so that stress, which may 
readily disturb their equilibrium, can 
be avoided in so far as possible. 
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Feeding of premature infants has 
undergone no marked changes in the 
last few years. Knowledge of food and 
fluid requirements is quite generally 
understood and applied. The studies 
of Madey and Dancis* and of Fein- 
stein and Smith*® indicate that there 
is no significant impairment of protein 
digestion due to prematurity and that 
protein hydrolysates have no superior- 
ity over whole casein in the feeding of 
premature infants. 

It is well established that absorption 
of fats is poor. Fat-soluble vitamins 
in a water-miscible dispersion are, how- 
ever, readily absorbed. Morales and 
associates*® have recently stressed the 
advantages and the desirability of fats 
in nutrition and have shown that by 
reducing particle size through a proc- 
ess of homogenization much better 
absorption of dietary fat was obtained 
than with unemulsified fat. They sug- 
gest that more refined procedures 
should be capable of still greater re- 
duction of particle size and even better 
absorption. Just as improvements in 
absorption of fat-soluble vitamins were 
obtained with a fine aqueous disper- 
sion, similar improvements may be ex- 
pected with dietary fats in the future. 

The studies of Glaser and associ- 
ates*® proved quite conclusively that 
the dosage of vitamin D need not be 
greater than 400 units per day to pro- 
tect the average premature infant from 
rickets and that a dosage between 400 
and 800 units per day was adequate 
and safe. 

Less concern about meeting fluid 
requirements in the early postnatal 
days and a longer thirst and hunger 
period is in vogue in several prema- 
ture centers. It is still too early to 
say whether this practice is wholly 
good or whether some of its advantages 
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may be offset by other effects that are 
harmful. More 
rather than blanket orders would seem 


individualization 


preferable. This subject needs further 
clinical evaluation. 

administra- 
and 


the 
propionate 


Experiments with 
of 


methyl testosterone as an aid to nitro- 


tion testosterone 


gen retention have not demonstrated 


satisfactory evidence of beneficial 
effects.** 

The use of an indwelling polyethyl- 
ene nasal catheter for the feeding of 
the more premature group of infants 
has been suggested by Royce and co- 
This is deserving of seri- 
the 


passing of a 


workers.** 


ous consideration. It obviates 


necessity for frequent 


gavage tube with its inherent dangers 
when trained 


especially adequately 


nursing personnel is not available 
around the clock. 

The chief threats to life continue to 
difficulties, 


intracranial 


infection, 
The 
hyaline membrane looms 
There 


atten- 


be respiratory 


and hemorrhage. 
problem of 
large and has yet to be solved. 
is reason to believe that more 
tion to humidification of inspired at- 
mospherie air and oxygen mixtures 
may have prophylactic value. 

The ‘‘Isolet’’ 


adjunet in the prevention of infection 


is proving a helpful 


hut does not remove the necessity for 
strict aseptie technique and well- 
trained nursing personnel to accom- 
plish this purpose. 

An interesting commentary on the 
care of premature infants has come 
from Neweastle upon Tyne, England. A 
comparative study of home versus hos- 
pital care was made. Home care was 
under the supervision and with the 


The study 


infants weighing less 


aid of visiting nurses. 


showed that for 
than 31% pounds at birth, hospital care 
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was superior, there being a _ signifi 
-antly lower fatality rate, but infants 
with birth weights above 3144 pounds 
did equally well at home as in hospi- 
tals.*° 

Retrolental fibroplasia has occupied 
a conspicuous position in pediatrie and 
ophthalmologie literature during the 
past ten years. All pediatricians are 
acutely aware of this serious disease 
and there is no need of a detailed re 
view here. It appears to be caused by 
some factor or factors rather recently 
introduced into the environment 
the premature infant or that of its 
mother, or both. The offending factor 
or factors have not yet been discov 
eX- 


of 


ered. The disease occurs almost 
clusively in the more immature of the 
prematurely born infants, those with 
birth weights of 1,500 grams or less. 
The incidence varies greatly in differ- 
ent centers for the care of premature 
infants. The different methods of care 
in hospitals having a high incidence 
and those with a low incidence have 
been compared item by item, but as 
vet no significant clue has led to a 
satisfactory answer. Many suspected 
factors have been studied and others 


are now under investigation. As yet 
no method of treatment has _ been 
effective. 


Vv. ROOMING-IN 


This method of caring for the new- 
born infant seems to be gaining ap- 
proval in hospitals in many parts of 
the country and probably will be more 
and more widely practiced at least 
on an elective basis. Some of the fac- 
tors responsible for revival of this 
system are: (1) realization of the 
hazards of infection in large maternity 
(2) shortage of nursing 
personnel; (3) growing interest in the 
emotional and psychologic aspect of 


nurseries ; 
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parent-infant relationship; (4) a be- 
lief that closer physical association of 
mother and infant will promote breast 
feeding; and (5) the advantage of giv- 
ing the mother firsthand acquaintance 
with her infant and personal experi- 
ence in caring for him under super- 
vision taking him home. 
Whether or not the hoped-for results 
will be forthcoming cannot yet be pre- 
dicted with certainty. It has not been 
in operation long enough nor on a 


before 


-wide enough seale for accurate evalu- 
ation. Reports sources 
have been most enthusiastic while from 
others enthusiasm has been qualified. 
Not all obstetricians and pediatricians 
have looked upon it with favor, but 
this may well be because they have not 
seen it in operation under the best 
of circumstances. In most hospitals 
where it is in operation it is on an 
experimental and elective basis, a gen- 
eral maternity nursery being main- 
tained as addition. Me- 
Bryde’s® report from Duke University 
Hospital 
pulsory for all patients is more con- 
than any thus far 
He contends that by us- 
ing this system exclusively costs of 
nursing care can be materially re- 
This would be an advantage 
No sub- 
stantiation of this has yet come from 


from some 


usual in 


where rooming-in is eom- 


vineing reports 
published. 


dueed. 
of considerable importance. 


other sources, to my knowledge. 

We little at present but 
speculate on the possible and probable 
Will neo- 
decreased? At 


ean do 


effects of rooming-in. (1) 
natal infections be 


least the number of sources of con- 
tact infections and of air-borne infec- 
tions will be fewer, but the danger 
from ingested pathogens will be essen- 
tially unchanged. Necessity for strict 


adherence to rules of aseptic tech- 
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nique will remain. (2) Reduction in 
nursing costs ean reasonably be ex- 
pected in hospitals where rooming-in 
is universally applied. (3) Promotion 
of breast feeding should be expected 
the close association of mother 
and infant. With the 


ticipating in her infant’s care and in 


from 
mother par- 
constant proximity to it, a good set- 
ting for breast feeding exists, and the 
mechanical difficulties inherent in 
nurseries with their dependence upon 
rigid routine will be eliminated. All 
this will be advantageous to the 
mother who wishes to nurse her baby 
and will inerease the possibilities of 
her being able to do so. This ad- 
vantage will, however, be largely dis- 
sipated unless a marked change occurs 
in the present widespread indifference 
and, in some instances, even opposition 
to breast feeding on the part of physi- 
cians and nurses. There is encourag- 
ing evidence that a change in attitude 
is taking place and there is hope that 
in a few years a survey will show a 
definite change in favor of breast feed- 
ing when compared to the figures from 
the survey recently made by Bain.” 
(4) Of especial importance is the op- 
portunity afforded the mother to know 
her infant and learn under supervision 
the practical points of its care. There 
is an opportunity here for alert, in- 
telligent, and well-informed nurses un- 
der adequate medical guidance to 
teach the mother much that will help 
to make her subsequent care of her 
infant interesting and less harassing. 
(5) The psychological and emotional 
advantages claimed to accrue from 
rooming-in are difficult to 
One obvious and important advantage 
is satisfaction of the mother’s sense of 
possession that can come from having 
her baby constantly with her, and 


evaluate. 
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realization from the first rather than 
later that responsibility for its com- 
fort and happiness is hers now and 
always. What other psychologic, emo- 
tional, and spiritual values may come 
The 


answer can certainly not be given by 


from rooming-in no one ean say. 


physicians or nurses, not even by psy- 
chiatrists. Perhaps some of its good 
influences will be reflected in the be- 
havior of future generations. 
It 


of 


have been omitted in this review 


is realized that the contributions 
authors 
and 


many investigators and 
that the contributions of many others 
For 
those who wish comprehensive discus- 


have been given scant mention. 
the subjects reviewed refer- 
be found the attached 


bibliography. 


sions of 


ences may in 

All whose interests have been in this 
field of pediatries are gratified by the 
increasing attention being given to the 
It is a hopeful sign 
of a brighter outlook in ‘‘The Valley 
of the Shadow of Birth.’’®? 


newborn infant. 
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PSYCHOLOGIC EVALUATION OF CHILDREN WITH 


CEREBRAL PALSY AND ITS IMPLICATIONS IN 
TREATMENT 


PRELIMINARY 


REPORT 


Eusa Miuuer, M.A., AND GrorGe B. RosENFELD, M.D. 
BurraLo, N. Y. 


that 
referred to 


[' HAS been apparent many 
of the children the 
Cerebral Palsy Center of the Buffalo 
Children’s Hospital for treatment are 
handicapped mentally as well as phys- 
ically which creates a serious prob- 
lem in treatment and schooling and 
severe emotional strain on the family. 

In the study of these patients at the 
Psychosomatie Clinie the psychologic 
important role 


evaluation plays an 


in understanding and treating the 
child. One of the first questions to 
be answered is whether the child is 
treatable, and an important factor is 
his mental capacity. This is impor- 
tant not only in trying to determine 
the possibilities of working with the 
child, but. in trying to plan treat- 
If the child can not be helped 


physically, there is still an obligation 


ment. 


to the child and his family to help 
If he 
can be helped there is an obligation 


them plan toward the future. 


to initiate the most effective and eco- 
nomical way of doing so. 

In order to better understand the 
extent of the psychologic handicap 
we have thoroughly studied the ree- 
330 
palsy seen over a five-year period. 


ords of children with cerebral 


From the Psychosomatic Clinic of Buffalo, 
Children’s Hospital, and the Department of 
Pediatrics, University of Buffalo School of 
Medicine. 

This study is supported by the New York 
State Association for Crippled Children, Inc. 


MATERIAL AND METHODS 


Every child who was studied in the 
Cerebral Palsy Diagnostie Clinie in 
the five-year period from Jan. 1, 1947, 
through Dee. 31, 1951, and diagnosed 
as having cerebral palsy is included 
in this group. new 
patients during this The 
other thirty were children who had 
had their initial contact some time 
prior to 1947, but still 
treatment during this five-year period. 
include the 


consisting of 


There were 300 
period. 


were under 


The patients’ records 
physical examination 
pediatric, orthopedic, and neurologi- 
eal examinations, reports of x-rays 
and 
special examinations indicated in in- 
dividual Detailed reports of 
every psychologic examination given 


electroencephalograms, and any 
cases. 
and of the social history are included. 


The medical 
this report was the one agreed on at 


diagnosis accepted for 


the conclusion of the study of each 
child, when all findings were pooled 
and discussed in conference. 

It should be noted that a 
number of children studied in the 
Cerebral Palsy Diagnostie Clinie dur- 
ing this five-year period were not di- 
palsy. In the 
large majority of such cases, the di- 


large 


agnosed as cerebral 
agnosis was mental deficiency with as- 


sociated retarded physical develop- 
ment. Such children are not included 


in this study. 
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614 THE 
Evaluation of the Severely Handi- 
The examina- 
tions used for purposes of obtaining 
‘ating were the Stan- 
ford-Binet, L, and the Cattell 
Infant Intelligence Seale. Of the 330 
children, 263 or 80 per cent were eval- 
uated by one of the above intelligence 
Not all of these 263 children, 
however, and particularly the se- 
verely handicapped, could be evalu- 
ated by the psychologic examination 
in its standard form. 


capped, psychologic 


an intelligence 
orm 


seales. 


To overcome the problems of lack 


of good speech and _ co-ordination, 
testing techniques were _ modified 


when necessary to suit the individual 
child. We have found this a useful 
and meeting the 
needs of these children with multiple 


practical way of 
handicaps. 


Departure from standardized 
cedure has established 
valid. The validity of 


modifying the standardized tests have 


pro- 


not been as 


criteria of 


been the clinical criteria based upon 
observations of these children and 
their reactions and progress over a 


period of many years. The ratings 
obtained fit so closely with our pro- 
longed observations of these children 
that we feel that they would deviate 
very little from ratings obtained if a 
standardized procedure were possible. 
They are not presented, therefore, as 
estimated values. Any 
would be small and likely to be in the 


deviation 


direction of overrating since modifi- 


eations tend to simplify the tests 
somewhat. Any method of response 
the child could use was accepted, 


even if it consisted only of moving 
his eyes, shaking his head, or point- 
Multiple choice was 
material requiring 
when 


ing or pushing. 
substituted for 
discriminations 


verbal speech 


JOURNAL 
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was lacking; enlarged objects we 
more stimulating for many childre: 
than the same objects in miniature ; 
on the standardized test; even recog 
nition of numbers, knowledge of num 
ber recognition of word 
and letters, could all be ascertained 
in the nonverbal and severely handi 


sapped child by capitalizing on his 


concepts, 


responding, no matter how 
Many areas 0! 


way of 
erude it might be. 
ability could be tested by using the 
the standardized 


its 


content of 
but 
and prorating results. 
of the children could be given stand 
little or 


actual 


test, altering administration 


A great many 
ardized tests with no modi 
fication. 

ehildren 


Twenty cent of the 


were unable to respond to any testing 


per 


no matter how it was 


All disabilities, whether in 


procedure, 
modified. 

coordination, speech, vision, or hear- 
ing, were considered in every evalua 
tion, but when there was such a com 
bination of disabilities, or such a lack 
of comprehension § that 
no testing was possible, the child was 
making 


awareness or 


evaluated. In 
many 
judgment 


subjectively 


subjective evaluations bits ot 


evidence and clinical are 


used. Reactions to surroundings, 
parents’ reports as to reactions at 


home, and attempting to glean from 
their reports those things which are 
meaningful developmentally are im 
portant parts of the evaluation. I' 
is sometimes possible to select one o1 
two items the child can respond to 
developmental and 
two or three from another, and get 
some factual though spotty evidence 
that he can some extent 
at certain developmental levels. The 
comparison of one child with a simi- 


from one seale, 


function to 
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larly or even more severely handi- 
eapped child is one of the very useful 
procedures with the ‘‘untestables.’’ 
He may still be capable of respond- 
ing and give many indications of un- 
derstanding example, 
even if he can not speak. He may 
show evidence of wanting to play even 
if he ean not manipulate well enough 
to earry out his ideas. There is a dis- 
tinct difference between the severely 
handicapped but eager and interested 


language, for 


50%t 


40%} 


30% t 


20%t 


lO%t 

















1.Q. «70 


Fig. 1.—Intelligence classification 


and the 
entirely 


with cerebral palsy 
handicapped but 
disinterested, unresponsive child who 
gives no indication of much compre- 
is going on about 


ehild 


severely 


hension of what 
him. Many of the subjectively evalu- 
ated children had only a moderate or 
slight physieal handicap, but that 
slight handicap, in combination with 
apparently a severe mental 
handicap, is enough to make the child 
incapable of responding to an actual 


very 





70-89 
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test situation. It is of fundamental 
importance that the psychologist mak- 
ing such evaluations be an experi- 
enced clinical psychologist and also 
have specialized experience with chil- 
dren with cerebral palsy. It is al- 
ways possible for a diagnosis to be 
incorrect on both the untestable and 
testable children, and certainly there 
will be errors in this field as in any 
other. We believe such errors have 
been at a minimum in this study. 








»109 


330 children with cerebral palsy. 


90-109 


TaBLE I. INTELLIGENCE DISTRIBUTION OF 
330 CHILDREN WITH CEREBRAL PALSY 








LQ. ___| NUMBER PER CENT 
40 74 | 225 | 50 

<70 40-59 | 51 | 15.5 

60- 69 39 12.0 
70-89 | 70-79 | 38 | 115 | 225 

80- 89 36 «| «(11.0 | 
>90 90-109 7 )6~=—| 230 | 275 

110+ 15 4.5 

RESULTS 


A breakdown of the 330 cerebral 
palsy children into intelligence levels 
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shows (Fig. 1; Table 1) that one-half neighboring states who might have 
of the children are mentally deficient been brought to this elinie as a ‘last 
(below 70 I.Q.) and about three- resort.”’ Such children might hav 
fourths (72.5 per cent) are of below been considered unable to profit from 
average ability (below 90 LQ.). treatment. In order to investigat 
Only about one-fourth are average this possibility, all the children who 
or above (above 90 1.Q.). were not from Buffalo or the nearby 

The breakdown of the intelligence suburban areas and small towns wer 
classification according to cerebral studied separately and compared with 
palsy type is shown in Table Il. the whole group. Table III shows 
There is no appreciable difference in that there were no important differ- 
intelligence between the athetoids and ences in intelligence in the *‘out-oi 


spastics. The other groups are too town’’ group and the total group 
small for the figures to be meaning- This was not a selective factor, then, 
ful. in our series. 


TABLE LI, INTELLIGENCE DISTRIBUTION WITHIN THE CEREBRAL PALSY TYPES 


SPASTIE ATHETOID | ATAXK MIXED | rOTAI 
209 S3 (27) (11 330 
1.Q. NO. %“ | NO, a7 NO. % NO. % | NO, “ 
Below 70 LO6 D1 435 52 9 33 6 55 164 50 
70- 89 ° 39 19 25 30 8 30 2 18 74 22.5 
90-109 54 25 13 16 7 26 3 27 77 23 
110+ 10 rs) 2 2 3 1] 0 0 15 4.5 
The intelligence distribution of our TaBLe Il, Errecr or **Out-or-Town”’ 


CEREBRAL PALSY PATIENTS ON INTELLIGENC! 


330 children with cerebral palsy is aemmenerennes 


compared with that of the normal 


E . ° Pj » *OUT-OF 
population in Fig. 2. oma? iil 
The findings recently reported by Gkoup (125 GROUP (330 

‘ 1 : ’ . 1.Q. Cf ) Qy 

Asher and Schonell' in England in a = - A 
. i . . ' i <70 19.0 50.0 

study of the intelligence distribution 70-89 95,5 99 5 
>90 25.5 27.5 


of 354 children with cerebral palsy 


are shown in Fig. 3. The marked 
2. Effect of Subjective Evaluations 


on the Intelligence Distribution of 
the Total Group. Out of the entir 
group of 330 children, sixty-seven 


similarity between the results of the 
two studies is striking. 
Since our findings are in contrast 


to statements that have been made in ao 
(20 per cent) were subjectively eval- 


uated. In Table IV. these were ex- 


the past,’ **° two faetors which 
might tend to boost the number we 


have classified as mentally defective 
TABLE IV. Errect oF SUBJECTIVE 


have been studied. EVALUATIONS ON INTELLIGENCE 
1. Possible Selectivity of Patients. DISTRIBUTION 
—A factor possibly operating selec- _—— ry 
tively to increase the percentage of GROUP (263) GROUP (330 
. ; : . . 1.Q. (GF) | (%) 
mentally defective children in this . ~ A 
« a ea <70 $4.0 50.0 
study is the large number of children 70-89 24.0 22.5 


orr 


seen from other areas in the state or >90 32.0 ho 
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Fig. 2.—Distribution of I.Q. of cerebral palsy group versus normal group. 


lo | 


50+ 


Cerebral palsy group 
40- 


30+ 








20+ 


Normal group 














-70 70-89 90-109 110-129 130 + 
3-9 {, |.Q. not yet assessable. 
Fig. 3.—Distribution of 354 estimated I.Q.’s of cerebral palsy group compared with distribu- 


tion of those of normal child population as found in England. (From Asher and Schonell: 
Arch. Dis. Childhood 25: 360, 1950.) 
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eluded and the intelligence distribu- 
tion of the other 263 children is com- 
total 
deficiency 
The 
subjective evaluations 
affect the intelli- 
distribution. Of the sixty- 


pared with that of the 
The 


continues to be extremely high. 


group. 
incidence of mental 
inclusion of 
does not markedly 
gence 
seven children subjectively evaluated, 
fiftv-one were rated as mentally de- 
fective. Thirty-four of these were 
re-evaluated over a period of one to 
one to 
five re-evaluations per patient. Dur- 
the chil- 
became capable of responding 
The test find- 


ings confirmed the earlier observation 


ten vears. There were from 


ing this interval, eleven of 
dren 
to standardized tests. 
of mental deficiency. On re-evalua- 
tion, twenty-six patients were given 
a somewhat lower rating, eight were 
given the same rating, and none were 


higher. <A 


evaluation 


lower rating on re- 
that 
tendeney to rate the child as high as 


rated 
indieates there is a 


possible when he is first evaluated, 
and does not imply that the child is 


deteriorating mentally. 
DISCUSSION 


The data presented show that the 
cerebral 
deviates markedly 
One-half of the 
defective 


intelligence distribution of 


palsy children 
from the normal. 
children are mentally 


three-fourths are below average in 


The 


findings are of 


intelligence implications of 


these great impor- 


tance. They do not imply that only 


one-fourth of these children can be 
treated, but that there is a need to re- 
vise planning for treatment and 
schooling, and to provide more facili- 
children who cannot 
benefit More 


must be trained for defective and dull 


ties for those 


from either. teachers 
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cerebral palsy children than for aver- 


age cerebral palsy children. There are 
many children who ean profit from 
physical therapy but may not be men- 
tally eapable of deriving any benefit 
from occupational or speech therapy, 
or from much schooling. 

Oftentimes the child is given a 
trial of treatment in all areas for a 
period of three to six months in order 
A child who 
has the capacity to actively take part 


to evaluate treatability. 
in a physical therapy program but 
not in other areas of treatment may 
hecome so frustrated by his failures 
in the latter that his progress in phys- 
ical therapy would be impeded. A 
true trial of treatment should be se- 
lective rather than general. 

A number of the low grade defec- 
tive children (22.5 per cent below I.Q. 
of 40) do not intellectual 
capacity to take part in even a limited 
Including 
treatment 


have the 


training program. such 


children in a program is 
not indicated. The parents are sub- 
jected to false hopes and a prolonged 
Most of these 


children will eventually need institu- 


period of uncertainty. 


tionalization. 

In order to use time, money, and 
trained personnel to the best advan- 
tage, the program must be related to 
(1) the child’s ultimate capacity, and 
(2) his mental level at the time he is 


being considered for treatment. 
1. The Child’s Ultimate 
Twenty-seven and five-tenths per cent 
of the children are in the middle and 
Many 
edueable 


Capacity: 


high grade defective group. 
children are not 
to any great extent 


Some of them, however, particularly 


ot these 
academically. 


the less severely handicapped, will be 
trainable physically to help them be- 


come more self-sufficient. It is as im- 
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portant for these children as for any 


other child to learn to walk. How- 
ever, some of these children will be 
mentally unable to perfect or even 


ereatly improve their hand coordina- 


tion or articulate more clearly. <A 


treatment concentrated on 
walking and self-care with the recog- 
nition that other skills may never be 
be indicated for 


program 


developed would 
many in this group. The long range 
aims of treatment fulfilled 
more frequently in a program related 
to the child’s ultimate capacity. 

2. The mental level of the child at 


the time he 


treatment: 


will be 


is being considered for 
The 


should be 


immediate aims of 


treatment related to both 


chronologic age. 


the mental and 
Table V gives the age distribution. 


TABLE V. AGE DISTRIBUTION OF 330 
CHILDREN WITH CEREBRAL PALSY 
WHEN FIRST SEEN 


AGE 
YR. ) NUMBER PER CENT 
Q- 2 42 13 

2- 4 143 43 

t- 6 59 18 

6- 9 32 10 
9-12 34 10 
124 ?0 6 


Fifty-six per cent of the 330 chil- 
dren with cerebral palsy were under 
4 years of age. Fifty-three per cent 
of these were mentally defective (1.Q. 
under 70). Within this defective 
group, 61 per cent had an I.Q. under 
40. 

TABLE VI, INTELLIGENCE DISTRIBUTION OF 
CHILDREN UNDER 4 YEARS OF AGE (185—42 
UNDER 2 YEARS; 143 FROM 2 TO 4 YEARS) 


1.Q. | NUMBER PER CENT 
Below 40 60 32.5 
40- 59 25 13.5 
60- 69 13 7.0 
70- 79 15 S.0 
s0- 89 15 S.0 
90-109 48 26.0 
110+ gy 5.0 
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A large number of these children 
below 4 years of age have not as yet 
attained a mental age where they are 
ready for some types of treatment or 
possibly for any treatment. Develop- 
mentally they have not as vet reached 
a point where they are able to under- 
stand and take part in treatment. A 
large percentage of them are below 
2 years mentally and some below 1 
year at the time of acceptance for 
study. 

The chronologic age be con- 
sidered as well as the mental age. A 
35-year-old child with a mental age 
of 18 alert, re- 
sponsive, and fast learning child 
that the normal 18-month-old baby 
is. His problems of comprehension, 


motivation, his 


must 


months is not the 


concentration, and 
slow learning rate, and his social im- 
maturity are all handicaps. Though 
he has a mental age of 18 months, he 
is not a normal 18-month-old baby, 
but a mentally defective 3-year-old. 
The immediate aims of treatment 
for such a child would have to be ex- 
tremely limited or treatment might 
have to be postponed. This also ap- 
plies to other age groups and various 
levels of ability. present 
tendency is to refer children when 
they are quite young, it has become 
consider their 
Such think- 


Since 


very important to 
readiness for treatment. 
ing is not designed to eliminate more 
children from treatment—it is a way 
of more effectively meeting the needs 
of more children with available facili- 
ties and personnel. 

Distractibility and Visuomotor Dis- 
turbances.—During the psychologic 
examinations, many specific problems 
of the child are revealed, both through 
actual tests and the observations that 
I’'requently emotional 


ean be made. 
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reactions of various types are found 
as well as specific abilities and dis- 
abilities that are important in the to- 
tal the child. Any 


such findings are important to every 


adjustment of 


person working directly with the child 


or with his parents. Two specific 
disabilities, distractibility and visu- 
omotor disturbanees, affeeting both 


treatment and schooling were studied. 
Table VII reveals the frequeney with 
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visuomotor activities. Beeause of 


this, and because distractibility ean- 


not readily be detected in the very 


voung child, we limited our study 
of these problems to the group over 
4 vears of age. Even in this group 
of 141 children not every child could 
be evaluated for these disabilities 
The percentages based on the total 
group are, therefore, minimal. 


When distractibility is present, the 


which we find distractibility and vis- therapist and teacher have to contend 
uomotor disturbances in the spastic with a child who cannot keep his mind 
and athetoid children over 4 years on what he is trying to learn. Spe- 
of age. Other types of cerebral palsy cial techniques have to be set up to 
have been eliminated because of the help him direct his attention. More 
small numbers of eases. frequent and shorter periods of ther 
TABLE VIT. DisTRACTIBILITY AND VISUOMOTOR DISTURBANCES IN 141 CHILDREN OVER 4 
YEARS OF AGE WITH CEREBRAL PALSY 
VISUOMOTOR 
DISTRACTIBILITY DISTURBANCE BOTH 
NO. % NO, % NO. % 
Spastic (80 35 $4 31 39 18 22.5 
Athetoid (52 | 10 } 8 2 4 
Ataxie (9 6 a 5 se j ; 

By distractibility we mean the in- apy and schooling may have to be 
ability of the child to direct his at- planned. The time necessary to 
tention to the central subject upon achieve results may be appreciably) 
which he needs to concentrate in or- lengthened. 
der to comprehend a situation. He If a child has a visuomotor dis- 
is attraeted by everything else around turbance his ability to learn by con 
him instead—the focal point does not ventional methods of teaching is se 
remain a focal point long enough for yjously impaired. The teacher and 
him to deal with the problem. occupational therapist must devise 

By visuomotor disturbances we new techniques. <A child who has a 
mean the lack of ability to copy, visuomotor disturbance but is strongly 
mateh, remember, or visualize simple attracted by color can be presented 
forms, and the distortion of such colored symbols in learning. These 
forms when the child tries to repro- children can learn, but only if those 
duce them, even though he has the working with them are aware of their 
necessary coordination and mental problems and teach them accordingly 


ability to enable him to do so. 

Many of the children, particularly 
the very voung ones, do not have the 
to 


coordination in 


necessary 


engage 





We studied 
of the problems that come to our at- 
working chil- 


dren, but we have begun to study a 


have not as vet many 


tention in with these 
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few in which we have had an oppor- 
There 
are many questions which need elari- 
What, 


level of mental ability necessary for 


tunity to gather factual data. 
fication. for example, is the 


a child to learn to walk if the handi- 


cap is not too severe? When is the 
child ready for various types of 
therapy? Are there some children 


who would profit more from one type 
of therapy at a time than from two 
What 


should our aims of treatment and ed- 


or three types at a time? 
ucation be for each child, considering 
the combination of physical and men- 
How do emotional dis- 
turbances in the 
affect the 
How can we apply ordinary 
treat- 


tal potential ? 
ehildren and their 


parents progress of treat- 
ment? 
developmental standards to 
ment? 

We are aware that the findings in 
this paper make the problem of the 


cerebral palsy child loom larger than 


ever. It is distressing that only one 
out ot four children is an average 
child mentally. Surely the child with 
good intelligence should be given 
every advantage in schooling and 
treatment—he is our ‘‘best bet’’ in 
this group. But there are also the 


other three, and the problem of these 


will not be quite as tremendous if 
faced and dealt with realistically, for 
only then ean we fit our program to 


the needs of each child and his family. 


SUMMARY 


The intelligence distribution of 
330 = children 


studied over a five-year period was 


with cerebral palsy 


obtained. 


One-half of the children were men- 
tally defective (I.Q. under 70) and 
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three-fourths of them were below av- 
erage intelligence (1.Q. below 90). 


between 
type of cerebral palsy and intelligence 
distribution. 

Of the 330 children, 56 cent 
were under 4 years of age when first 
Of these, 53 per 
(1.Q. 
under 70), of whom 61 per cent were 
low grade defective (1.Q. below 40). 

Two specific disabilities, distracti- 
bility and visuomotor disturbances, 
studied. Forty-four cent 
of the spasties and 40 per cent of the 
distractible. 
only 8 the 
athetoids, in contrast to 39 per cent 
of the 
disturbances. 


There is no relationship 


per 
seen at the clinie. 


cent were mentally defective 


were per 


athetoids were very 


However, per cent of 


spasties, showed visuomotor 

Implications of these findings are 
discussed. By fitting the treatment 
to the psychologic as well as the neu- 
status of the individual 
treatment would be 

fulfilled, and the 
emotional tur- 


romuseular 
child, 


more 


aims of 

frequently 
tremendous parental 
moil which unsuccessful and perhaps 
unindicated treatment engenders will 
be avoided. 
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Comments on Current Literature 


SURGICAL TREATMENT FOR MITRAL STENOSIS 


CCORDING to Wood' (1950) con- 
A genital heart lesions constitute 


only 2 per cent of all cases of heart 
disease, whereas rheumatic fever is 
responsible for 25 per cent of the 


eases of heart disease hospitalized, 
and in one-half of the latter, mitral 
stenosis is the predominate lesion. 
This grave type of cardiac involve- 
ment, and the serious crippling which 
results, prompted the British in- 
ternist, Brunton, in 1902, to propose 
direct surgical reconstruction of the 
valve. 

been ob 


that have 


treatment 


The results 


tained by 


good 


surgical of wounds in 


the heart embolden one to hope that be 


fore very long similar good results may be 


obtained in eases of mitral stenosis. 
lorty-six years later, in 1948, 
Brunton’s suggested form of treat- 


ment became a surgical reality. 
Judging from the large number of 
papers concerned with this operative 
procedure which has been published 
in the past four years, the results 
seem to be very encouraging. Two 
outstanding reports have appeared in 
recent literature: one from England 
in the British Medical Journal for 
May 17 (1952)* in which the authors 


present results in 100 patients with 
mitral stenosis who were treated by 
intracardiae surgery, and the other 


report in Circulation for September 
(1952),° in which a group of American 
physicians analyzes results obtained in 
100 conseeutive Each group 
discusses in some detail the diagnosis, 
variations in surgical technique, the 
preoperative and postoperative care, 
et cetera. 
the practicing physician, however, 
the most interesting phase of their 
work concerns the results which they 
obtained and the ultimate benefit to 
the patient. 


cases. 


From the standpoint of 


The British workers report that in 
100 patients who underwent mitra! 
valvotomy, there were thirteen deaths 
A detailed follow-up of the first fifty 
cases is summarized as follows: 

Deaths 8 
Valvotomy not possible 
Poor’ result 5 
Fair result 
Good result 15 


Excellent result 17 


In discussing 
tients in whom 


the thirty-two pa- 
the results were 
judged as “good” (fifteen) or “ex- 
cellent” (seventeen), the authors 
evaluated the improvement in a very 
satisfactory manner by a comparison 
of the activity of the patient before 
the operative procedure with that 
following the operation. One patient, 
for example, “who could not walk the 
length of the ward before operation, 
when convalescing ran thirty yards 
for his last bus, missed it, and walked 
the necessary four miles without 
symptoms.” In this group of thirty- 


two patients showing good or ex 
cellent results, two-thirds were able 


to resume work and could walk two 
miles or more. 

The age at which operative inter 
vention was undertaken in this series 
of patients is of considerable practical 
interest. Seventy-eight of the 100 
patients were between the ages of 
25 and 45 years; forty-seven of these 
were between 30 and 40 years of age. 
Only two patients were under 20 
years of age (nineteen) at the time ot 
surgery. The authors feel strongly 
that caution must be exercised in ad 
vising operative procedure prior to 
the age of 20 years, and express 
doubt that the operation should be 
undertaken at all in patients under 
the age of 17 years, because of the 
possibility that active rheumatic 
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carditis may interfere with the out- 
come. They hasten to add, however, 
that operative procedure may become 
imperative in the late teens, and that 
if the mitral stenosis is so severe as 
to threaten life, the age factor should 
not stand in the way. Improvements 
in technical surgical detail, and in 
preoperative and postoperative care 
of the patients have contributed their 
share in suecessful outcome. It is 
heartening to note that of the thirteen 
deaths occurring in the first 100 pa- 
tients, seven were among the first 
twenty, and the remaining six fatal- 
ities were among the last eighty pa- 
tients undergoing surgical procedure. 

The American report comprises a 
careful analysis of 100 consecutive 
eases: patients with mitral stenosis 
who were treated by commissurotomy 
during the period March 22, 1948, to 
Nov. 14, 1950. In this series of pa- 
tients the youngest was 17 years of 
age and the eldest, 53 years. In most 
instances the symptoms due to mitral 
stenosis prior to surgery were con- 
sidered severe, and the lesion judged 
as far advanced. The authors used 
alteration of the patient’s functional 
status as a means of evaluating the 


results of surgical procedure. The 
follow-up period in these patients 
ranged from one to three and one- 


half years. Thirty-two of the patients 
operated showed excellent results; 
forty-six were described as improved ; 
nine showed little or no improvement. 
The surgical mortality in this group 
of 100 patients was considered to be 
about 11 per cent. 

Again improvement in mortality 
figures was noted over a period of 
time: of five patients undergoing 
surgery in 1948, three died, a mor- 
tality of 60 per cent; among twenty- 
one patients in 1949, there were three 
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deaths (14.2 per cent); among seventy- 
four patients’: operated upon in 1950 
there were five deaths or a mortality 
of 6.7 per cent. An addendum at the 
end of this report carries the informa- 
tion that the series of patients has 
been extended as of May, 1952, a total 
of 274 patients with an operative mor- 
tality of 5.8 per cent. Marked and 
sustained improvement resulted in 76 
per cent of the patients operated upon, 
Such striking results obtained in the 
surgical treatment of mitral stenosis 
seem to fulfill in every respect the 
promise of the early reports and to 
justify surgical intervention. How- 
ever, as is emphasized in these recent 
reports, patients who have suffered 
from mitral stenosis must be con- 
sidered cardiac patients, regardless of 
the surgical results obtained, and still 
require the watchful care of their at- 
tending physicians. 
RUSSELL J. BLATTNER 
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News and Notes 


The 
tuting a 


Veterans Administration is insti- 


four-month intensive training 


course in psychiatry and neurology to fit 


the needs of physicians without such previ- 
training 


ous who are assigned to duty in 


twenty-two predominantly psychiatric hos 


pitals. Physicians who have been engaged 
in general practice may request this train 


ing upon applying for a position at one of 
these hospitals. 


rhe 


pitals in Coatesville, Pa.; 


the VA Hos 
Alto, Calif.; 
Iil., 


will be em 


held at 
Palo 


Dow ney Hines, 


course will be 


and a joint 


Chieago, Il. 


nord 
program 


near Physicians 


ployed at salaries commensurate with their 


training and experience (salary range: 


$5,500 to $11,800 per annum) and assigned 


to the course with travel and per diem for 
the four-month period. 
and may be 


Information applications 


obtained from your nearest VA Hospit: 
or Regional Office, or by writing to tl 


Chief Medical Veterans Admini 


tration Central Office, Washington 25, D. ( 


Director, 


In October an in-patient psychiatric sery 
ice for children was opened at the Universit) 
of Minnesota Medical School and Hospital 
This new unit will materially strengthen t] 
over-all child psychiatry program of tear 
ing, research, and service which has been 
operation since 1938. Expansion of the pr 
gram was made possible by a legislative ay 


propriation which also provided for increas 


staff and stipends for training in child 
psychiatry. A position as_ instructor is 


available for a qualified physician desiring 
an academic career. Those interested should 
contact Reynold A. Jensen, M.D., University 


of Minnesota Hospitals, Minneapolis, Minn. 


Book Reviews 


Infant and Maternal Care in New York 


City. A Study of Hospital Facilities. 
E. H. L. Corwin, Director, New York, 
1952, Columbia University Press, 188 
pages. Price $3.50. 

\ report of a study of the hospital 
facilities in New York made under the 
sponsorship of the Committee on Public 
Relations of the New York Academy of 


Medicine. 
New 


As 99 per cent of the births in 


York are hospital deliveries, the study 


was limited to hospitals. The study gives 
a complete picture as 104 hospitals with 
maternity services were visited, and only 


three small proprietary hospitals declined 


to cooperate. Twelve of the 104 hospitals 


were municipal, sixty-two voluntary, and 
thirty proprietary institutions. The serv 
ice in twenty-three was considered as 


“large” with fifty o1 beds, 


more maternity 


as “medium” in sixty-two with twenty to 
fifty beds, and seventeen as “small” with 
less than twenty. Sixty-two per cent of 


the births took place in the voluntary hos- 
pitals, 23 per cent in the proprietary, and 


15 per cent in the municipal. 


Each hospital was rated on a 0-100 seale 


on compliance with the recommended 
changes of Section 110 of the Sanitary 
Code of the City and the standards ree- 
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ommended by the U. 8. Children’s Bureau 
the 
Hundreds of items were included having to 
the 
medical and nursing care of the maternity 
the 
only two of the 104 hospitals had a rating 
the pos 


Twenty-two with a rating of 75-89 


and American Academy of Pediatrics. 


do with physical equipment and the 


and newborn services. In final seore 


of “excellent” (90-100 on scale 
tion). 
were considered as “very good,” and thirty 
50-74 as 


“fair” (25-49 


one with a rating of “average.” 


Thirty-one were rated as 


while nineteen with a seore under 25 were 


rated as “poor” or “very poor.” Seventy 


per cent of the municipal and voluntary 


hospitals fell into the average or better 
groups, with the municipal group rating 
slightly below the voluntary. Less than 


one-fourth of the proprietary hospitals re- 


ceived an “average or better’ score. 
As the pediatrician is chiefly interested 
the 


passed ove! 


in the newborn phase of study, thie 


maternity aspects will be 
Less than one-sixth of the hospitals n 
the 


units. 


standards recommended for delive 
So far as the newborn nurseries are co! 
cerned only 28 per cent of the hospita 
met the recommended standard of 20 squar 
feet per bassinet, and only 15 per cent 0! 


not more than 8 bassinets per room in tl 
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rsery unit. In over half of the nurseries 
the number of cribs was excessive for the 
size of the nursery, and about one-third 
failed to meet the requirement of 6 inches 
r more between bassinets. Twenty-five 


per cent of the hospitals lacked an ineu- 
bator or heated crib, and in 36 per cent 
the oxygen equipment was inadequate. As 

ght be expeeted there was a definite 
shortage in the nursing personnel which 
was more marked in the hospitals with 
all serviees. Only half of the hospitals 





provided proper space for examining rooms 
for the use of the pediatrician. 

It was noted that only forty-four of the 

104 hospitals held to the 5.5 pound definition 
of “premature” adopted by the Children’s 
Bureau and Academy of Pediatrics. In 
the other hospitals the standard used varied 
from 4+ to 6 pounds. These are but a few 
of the many interesting findings in the re- 
port of the study. At the time it was 
made less than 25 per cent of the newborn 
infants in the hospitals were on the breast 
with the best showing made by the group 
of municipal hospitals. Only one hospital 
had a special “rooming-in” service. Eighty 
per cent of the newborn nurseries were 
inder the charge of a “qualified” pedia- 
Clan. 
There were many variations found in the 
maternity and neonatal death rates in dif- 
ferent sections of the city which are of 
more local interest in pointing out areas 
where future efforts should be centered. 
In faet, these loeal differences in some in- 
stances are as great as the differences be- 
tween urban and rural areas. The report 
is illustrated by numerous graphs and maps, 
and it is obvious that a thorough objective 
study has been made after excellent plan- 
ning and preparation. 


o & ¥. 


Functional Endocrinology From Birth 
Through Adolescence. Nathan B. Talbot, 
M.D., Edna H. Sobel, M.D., Janet W. 
MeArthur, M.D., and John D. Crawford, 
M.D., Cambridge, Mass., 1952, Harvard 
University Press, 638 pages. 

This is a thoughtfully planned and care- 
fully executed text prepared for all physi- 
cians “who seek practical information con- 
cerning (a) the actions of the endocrine 
systems in health and ordinary disease and 
b) the management of endocrinopathies as 


they oceur in young people.” 


The volume is complete in its scope, and 
yet it is written in a concise style which 
has enabled the authors to inelude all of the 
pertinent facts of present-day thinking on 
this important subject in a single test. In- 
dividual sections are devoted to The Thyroid, 
The Parathyroids, The Adrenal Cortices, The 
Adrenal Medullae, The Ovaries, The Testes, 
The Anterior Pituitary, The Posterior Pitu- 
itary, and The Pancreatic Islets. Each 
chapter is prefaced by a section on basic 
physiology, anatomy, experimental back- 
ground, and methods of evaluating functional 
status of the gland considered. The dis- 
cussions are supplemented by numerous un- 
usually clear and helpful diagrams illustrat- 
ing the text. This material is designed to 
provide the reader who is comparatively un- 
familiar with the subjects under considera- 
tion with sufficient and comprehensive knowl- 
edge to enable him to work out the dif- 
ferential diagnosis of subsequently presented 
clinical examples. In this effort the re- 
viewer feels the authors have been eminently 
successful. 

In the section devoted to Clinical Con- 
siderations, the authors present first physio- 
logic alterations in endocrine activity asso- 
ciated with nonendocrine disease and then 
undertake a discussion of conditions repre 
senting primary endocrinopathies. An ex- 
cellent example of these is found in the see 
tion on the adrenal cortices. The com 
plicated interrelationships of the normal 
pituitary-adrenal response to nonendocrine 
disease (stress) are established, and the 
physiologic roles of the adrenal cortical 
hormones are presented. The picture of 
primary diseases of the adrenal cortex is 
then considered and contrasted to the normal 
physiologic responses. 

The text is illustrated with selected case 
studies and charts, drawn largely from the 
wealth of the authors’ unusually broad clini- 
eal experience. Particularly useful are their 
comments concerning the practical value of 
certain signs and tests and their applicability 
in pediatric practice. 

This is an excellent and useful volume that 
will prove of inestimable value to all 
physicians who see children. A complicated 
and broadly ramifying subject is presented 
in a most understandable and readable man- 
ner with no sacrifice of accuracy or complete- 
ness. This presentation obviously represents 
the product of many years of careful ob- 
servation and investigation by a group of 
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unusually competent observers. In addition 
they have carefully evaluated and _inter- 
preted the voluminous literature. An exten- 


sive bibliography is provided. This unique 


volume should be an essential part of every 


book shelf. 
C. W. DAESCHNER. 


pediatrician’s permanent 


Survey of Clinical Pediatrics. L. B. Slo- 
body, M.D., New York, 1952, MeGraw- 
Hill Book Company, Ine., 471 

50). 


Price $7.! 


pages. 


Dr. Slobodys has text for 


students and practitioners which fits in be- 


produced a 


tween the small “compendium,” which was 


80 popular twenty to thirty years ago, and 


the large standard pediatric texts. It is 
not intended to replace the larger texts. 


Naturally an abridged text such as this has 


to gloss over many subjects where 


of 


con- 


troversy and differences opinion exist. 


The presentation of the material follows 
the usual plans of texts, beginning with 
general material as growth and develop- 
ment, infaney, and then turning to the 
systemic discussion of disease. The author 
has succeeded in an excellent way in boil 
ing down his material until only a discus- 
sion of essentials is left. This for the pur- 
poses and scope of the text is adequate. It 
should find its chief use as a text for 
medical students, and in fact much of it is 
based on material used in teaching at the 
New York Medical College. It is well 


written and clear in presentation, and the 


reviewer has found little to differ with in 


the various discussions. 
Textbook of Orthopedics. M. Beckett 
Howorth, M.D., Philadelphia, 1952, W. 


B. Saunders Co., 1110 pages. Price $16.00. 
Textbook of 


students 


Dr. Howorth has written his 


Orthopedics primarily for and 


orthopedic residents. It is enecyelopedie in 
character, and thus summarizes systematically 
and briefly the important aspects of subjects 
the definition of orthopedies, 


of the 


tion, diagnosis and treatment of diseases and 


covered by 


namely, “the art and science preven 
abnormalities of the musculoskeletal system.” 
The author has been helped by many authori- 
ties, not only orthopedists, but in other fields 
such as pediatrics, neurology, and radiology. 
In addition there is an extensive bibliography 
following each chapter. 


The book is 


I. Introduction 


four sections: 


of 


into 


Basic 


divided 


and Principles 


OF PEDIATRICS 


Orthopedic Practice; LI. Regional Ort! 
pedies ; Ill. Orthopedic Disorders; [\ 
Neurology in Relation to Orthopedic Pra 
tice. An innovation in a textbook of tl 


kind is a chapter on anatomy and physiolog 
from the orthopedic standpoint, stressing 1 
only structure but also function. 

This text can serve the pediatrician as { 
ol 


There is a detailed chapter on posture, bot 


excellent reference orthopedic conditior 


static and dynamic. Of especial interest 


the pediatrician is the extensive review 
congenital deformities, and also the dis 
sion of poliomyelitis, and metabolic 
endocrine diseases, 

D. Euuiorr O'R: 


Die zerebrale Angiographie. H. Kravenbu 


Professor of Neurosurgery and Director 
of the Neurosurgical Clinic, University 
Zurich, and H. R. Richter, Assistant, 


Neurosurgical Clinic, University of Zuriv 


Stuttgart, 1952, Georg Thieme, 217 pages 
This book presents the techniques, prin 
ciples, and clinical use of cerebral arter 


ography in the diagnosis of intracranial vas 
abnormalities as well as 
The first 


discussion 


cular 


ing 
includes a 


space oceupy 


lesions. portion of the heol 


of the technique, an 


atomical, physiological, and pathologica 


aspects of cerebral arteriography. In t 
second half, the authors have compiled 
atlas of arteriography from their collectior 
of 1,500 angiograms done at the Neur 
surgical Clinie of the University of Zuriel 
The atlas is quite complete and_ includes 


representative cases of practically all of the 


central nervous system abnormalities that car 


be demonstrated by this method. The illus 
trations, although printed as negatives, are 
otherwise excellent and make the book we! 


worth reading even by those unfamiliar wit 
Many of the photographs are a 
detail: 


German, 


line drawings with 
of the 


greatly enhance the value of the illustrations 


companied by 


labelling anatomical features whi 


The bibliography is adequate and inelude 
the significant references from both tl 
American and European literature. N 
comparable monograph has been  publishe 


in English. 

This book is well worth reading by neur 
surgeons, neurologists, and radiologists, and 
perhaps would be of interest to the genera 
medical profession as an indication of thé 
of this diagnostic 

W. B. SEAMAN 


potentialities technique 








Editor’s Column 


TWENTY YEARS OF THE AMERICAN BOARD OF PEDIATRICS 


HIS year marks twenty years of 
the American Board of Pediatrics. 
It eame into being in 1933 as the re- 
of recommending 


establishment 


its 
ap- 
of 


sult a report 


by a committee 
‘to study the question 
limitation of at the 
meeting of the Academy of Pediatries 
1931. At that time specialization 


was in a state of chaos. 


pointed 
practice ’’ first 
in 
There were no 
standards or educational requirements, 
and all a licensed physician had to do 
was to announce to the publie, ‘‘I am 
a specialist." While many pediatri- 
cians and specialists in other fields had 
undergone thorough training in their 
specialty, there were many self-termed 
pediatricians whose training had con- 
sisted of only one or more months of a 
postgraduate course in pediatries, and 
who were without training or experi- 


It 


not a prob™-m unique to pediatrics and 


ence in a children’s hospital. was 
medical leaders in every field were con- 
cerned with the situation. Some states 
considering the licensing of 
specialists within their state. Some 
suggested the National Board of Medi- 
the task 
examinations for specialists. Ophthal- 


were 


cal Examiners take on of 


mology and otolaryngology had been 
concerned with the problem for a num- 
her of vears and had come up with 
voluntary certifying boards. These 
were rather looked upon askance by 
*" eer- 


the men in other specialties as 


tification’’ being some form of self- 


aggrandizement. 
The Committee studied the problems 
involved for many months. Compul- 


sory examination could only be exer- 
cised by the individual states, which 
would mean _ forty-odd examining 
boards with many different standards. 
Federal control, analogous to that used 
by some European countries, was stud- 
ied and rejected as a solution. The 
NBME wisely refused to enter into 
the problem as they would have to set 
up and take the responsibility for ex- 
amining boards in each specialty. The 
committee finally came to the conelu- 
sion that the best solution was a na- 
tional board of examiners in pediat- 
ries for voluntary certification, similar 
A 


committee of obstetricians reached the 


to the two boards mentioned above. 


same conclusion at practically the same 
It was recognized that whether 
by 


time. 
or not voluntary certification a 
Board would gain sufficient prestige to 
improve the situation would depend 
upon the support it received from the 
pediatricians, and that this in turn 
would depend upon the way the Board 
conducted its work. From the first the 
Committee looked upon the problem as 
essentially one of medical education, 
and that the real object of a Board 
was to improve the quality of pediatric 
practice for the benefit of the children 
of America. It was not a Board for 
the personal benefit of the pediatrician. 
Many pediatricians were skeptical and 
took a position of watchful waiting, 
and it was not until the Board had 
been in operation for several years 
that a rush developed to be certified. 
The it 
sential that the Board should not be a 


Committee considered es- 
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self-perpetuating body, and that its 
the 


It therefore proposed 


membership be determined by 
pediatricians, 
that the Board should be appointed by 
the three national pediatrie organiza- 
tions, and vacancies when they oe- 
eurred should be replaced by these or- 
ganizations. The Board, however, was 
to be incorporated as an organization 

to protect its members as individuals 
from possible libel suits by disgruntled 
candidates—and was in no way to be re- 
sponsible to, nor the responsibility of, 
the three organizations for the conduet 
of its work. The report was presented 
therefore not only to the Academy, but 
also to the American Pediatrie Society 
and to the Section of the A.M.A. at 
their annual meetings in 1933. All 
three adopted the report and each ap- 
pointed three of the 
Thus the Board was formed.* 


its members to 


Board. 
Few realize the problems faced by 


the original Board as there were no 
precedents or experience to go by. Un- 
ending deliberation took place as to the 
educational and training requirements 
before an applicant would be permitted 
to appear before the Board, and as to 


the scope, content, and method of the 


examination. After defining certain 

*The original appointments were: 

By the American Pediatric Society: Ald- 
rich, Helmholz, Van Ingen 

By the American Academy of Pediatrics: 
Stuart, Veeder, Walker. 

By the Section on Pediatrics of the A.M.A.: 
Davison, Gengenbach, Shaw. 

At the organization meeting Veeder was 
elected president and Aldrich secretary-treas- 


Casparis in 


urer. Veeder was succeeded by 

1941, Shaw in 1943, Aldrich in 1945, McKhann 
in 1947, and Hill im 1951. Aldrich was suc- 
ceeded by Hill in 1945 and Poncher in 1951. 


Dr. John McK. Mitchell became Executive- 
Secretary in 1948. 
The present appointments are as follows: 


By the American Pediatric Society: Hughes, 
Johnston, Weech. 

By the American Academy 
Hill, Jacobsen, Poncher. 

By the Section on Pediatrics of the A.M.A.: 


of Pediatrics: 


Nelson, Parmelee, Piatou 

Others than those mentioned above who 
have served as members of the Board are 
McCune, McCulloch, and Roberts. 
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groups for men already in practice as 
specialists, which automatically were 
done away with after a few years, thi 
Board adopted an educational require 
ment which has proved so satisfactory 
that 
vears of experience: 


it has not been changed over its 


one vear of in 
ternship, plus two years of pediatric 
residency, plus two years of pediatric 


It has 


been quite a different story with th 


practice or continued training. 
examination. Many changes in seop 


and content have been made and are 


still being made. The minutes of the 
Board are filled with discussions of th 
examination. 


minutes of the first examination held 


An early note from the 


in Cleveland in June, 1934, states that 
after a report by the chairman of the 
Examination Committee, ‘‘disecussion 
was carried on into the night by all! 
members of the Board.’’ It goes on to 
state that the 


journed to 10 a.m. the following morn 


meeting finally ad 


ing, when fourteen candidates in 
Groups II and III were examined. In 
cidentally, ten were passed and fou 
failed—a 28 per cent mortality. 

As of Oct. 1, 1952, a total of 4,076 
have been certified by the Board. Ot 
400 
pediatricians were certified 
ord’’ up to September, 1936. 


these, approximately established 
rec 


Sines 


‘tees 
then an examination has been required 
of all candidates. 

Conducting the examination places : 
tremendous task as well as respons! 
bility upon the Board members. A 
total of well over 5,000 individual ora 
examinations have been given, eac! 
requiring at least four examiners. 1} 
addition to the twenty-two who hav 
the during thes 
years, ovel 
‘* official examiners’’ 
give the examinations. 


served on 3oard 
been 


who hav 


twenty there have 
twenty 


helped 
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Up until 1945 the number of can- 
didates each year could be taken care 
of in three or four two-day examina- 
In the minutes of the 
1938 appears the 


tions each year. 
annual meeting of 
following statement in the president’s 
report which in the light of subsequent 
developments is rather amusing. 


As there are slightly over 500 approved 
residencies in pediatrics and a two-year resi 
dency will become an absolute condition in a 
few years, it does not appear likely that after 
a few more than 150 eandidates will 
appear yearly, 


years 


No one in the thirties could foresee 
the impetus that would take place in 
specialization following a World War 
II in the early forties. By 1947 the 
number of pediatric residencies had in- 
ereased to approximately 700 and by 
1949 to 1,000. This impetus is now felt 
by the Board. It 
hold six examinations in 


was necessary to 


1951 


1952 to accommodate the candidates. 


and in 


Some have been extended to three in- 
stead of the usual two or two and one- 
half days. Thus, so far as examinations 
are concerned, the Board now has to 
do in two years what would have been 
extended over five or six in its earlier 
vears. In 1952 it will require around 


eighteen days of examinations for 
teams of ten examiners to take care of 
the 512 eandidates who will be ex- 
amined. When to this travel 


added, the sacrifice in time alone which 


time is 


members and official examiners give to 
the work of the Board without remu- 
neration becomes obvious. To this must 
be added the work of preparing ex- 
aminations, inspection of residencies, 
and the passing on qualification of 
candidates. 

The specialty boards, including the 
Pediatric Board, have made mistakes, 
as they are organizations made up of 
human beings, and there have been 


629 


some unexpected by-products of cer- 
tification which could not be foreseen 
twenty years ago. When the picture is 
looked upon as a whole the American 
Board of Pediatrics has justified its 
It has led to 
infinitely better training of pediatri- 


formation and existence. 


cians, and has markedly improved the 
quality of work on the pediatric serv- 
ices in our hospitals. The result has 
been better medical care for American 
This the 


purpose and hope of those who were 


children. was underlying 


responsible for its founding. 
MATERNITY AND NEONATAL 
HOSPITAL SERVICES IN 
NEW YORK 
Fyre tiyon is called to a review 


of the interesting study of the 
maternity and newborn services of 
the hospitals in New York City on 


While the high 


standards set by those in charge of 


page 624 of this issue. 


the study reveal many deficiencies in 
the care and equipment provided by 
New 


the study reflects the situation in every 


York hospitals, we venture that 


large city. In fact, we doubt if in 


most cities the hospital facilities in 
these particulars would come up to 
the level of New York, for the simple 
reason that few have as low maternity, 
neonatal, and infant 
as New York. 

The IMR in New York in 
twenty-five, a decline from fifty-three 
in 1933. In 1910, about the time Dr. 
Josephine Baker was appointed diree- 
tor of the first municipal bureau of 
child health in the United States, the 
IMR was 114. Neonatal deaths have 
been reduced from thirty in 1933 to 
nineteen in 1950, a fall of 37 per cent. 
The maternal death rate from child- 


mortality rates 


1950 was 
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birth been more than two-thirds 


1930. 


record. 


has 


reduced since Few cities can 


mateh this 


One of the most important findings 


is the deficiency in the quality and 


quantity of pediatrie supervision in 


the newborn nurseries. Some nurs- 


eries only provided pediatrie care in 


eases of illness. In others, super- 


vision was nominally in the hands of 
qualified personne l, but serutiny 


showed some of the appointments were 


“on paper,” and the actual super- 


only 
vision was done by “persons lacking 
proper qualifications.” While corree- 
tion of the physical deficiencies may 
take a long time and require the rais- 
ing of considerable sums of money to 
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make the needed changes, this type ot 
deficiency may be met immediately by 
developing programs to provide ad 
medical 
It is just here that 


quate care and supervision. 
the pediatricians 
have a challenge, a responsibility, and 
an opportunity. 

Comparatively speaking, New York 
ranks high, and the Aeademy of Medi 
cine the maternity and child 
health specialists outlined and 
made the study are to be congratulated 
for their effort to improve their hos- 
pital standards and facilities by point- 


and 
who 


ing out the present-day deficiencies. 


It should stimulate better facilities and 
better medical eare in 


every commu- 


nity. 








